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PREFACE 

TO   TITF.   SECOND  ]-]DTTIOX. 


Ton  short  a  time  lias  elapsed  since  the  publication 
of  the  first  edition  to  render  any  material  alteration  in 
the  second  necessar}'.  The  liook  has,  however,  been 
tliorou^-hly  revised,  and  tlie  liberality  of  the  Publishers 
lias  enabled  me  to  add  eighty-four  pages  and  fifty -eight 
new  illustrations. 

Sections  on  tlie  Ear  and  l^ye  haA'c  been  hindly 
contributed  by  mj  colleagues,  Mr.  Cluraberbatch  and 
Mr.  Jessop  respectively.  They  Avill,  I  hope,  increase 
the  usefulness  of  the  work. 

I  have  again  to  thank  ray  friend  Mr.  W.  (t.  Spencer, 
now  Assistant-Surgeon  to  the  AVestminster  Hospital, 
for  many  valualth;  suggestions,  and  for  reading  the 
proof-sheets. 

'i'he  new  illustrations  wci-c  drawn  by  Mr.  Ijconard 
M;irk,  M.ltJ'.S.,  artist  to  St.  r.iirtholome w's  TFospital, 
either  from  specimens  iu  the  ITos|Mtal  Museum,  or 
from  rough  sketches  of  my  own. 
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PEEFACE. 


AVnEN  asked  bj  the  Publishers  to  write  a  small 
book  on  Surgery  for  their  Student's  Guide  Series  I 
readily  undertook  the  task,  since  as  a  teacher  of 
Surgery  I  hud  for  some  time  felt  that  a  work  of  the 
kind  "would  be  useful  to  the  student  when  first 
entering  on  the  study  of  that  subject.  The  text- 
books in  general  use  have,  with  the  advance  of  Surgery 
in  recent  years,  grown  to  such  a  length  that  many 
months  are  required  even  to  read  them  through,  and 
it  is  quite  impossible  for  the  student  to  master  them 
during  the  comparatively  limited  period  allotted  to 
dressing  in  the  wards  and  out-patient  room.  The 
present  work  is  designed  to  aid  him  in  gaining  a 
general  insight  into  the  theory  and  practice  of  Surgery 
while  he  is  yet  engaged  in  practical  work  in  the  wards; 
at  a  time,  that  is,  when  such  a  knowledge  should  be 
of  especial  value  to  him. 

With  this  aim  in  view  it  was  necessary  to  present 
the  subject  in  as  liricf  and  concise  a  manner  as  pos- 
sililc  ;  l)ut  whilst  so  doing  I  have  endeavoured  not  to 
lose  sight  of  tlic  principles  tliat  underlie  the  science, 
and  to  give  tin;  indications  tluit  should  guide  us  in 
the  pnictice  of  the  ait  rather  than  any  detailed 
account  of  treatment. 

Special  prominence  has  been  given  to  tiiosc  sulyects 
witli  wliich  every  student  ought  to  be  acquainted  ; 
whilst  the  rarer  injuries  and  diseases  have  received 
b>it  a  ])rief  nient  K.n,  or  liave  been  altogether  omitted. 


via  riiKiAcK. 

The  details  of  upenitive  Surgen  ,  Mnl  Minor  Surgery 
luid  bandagine,  and  such  otlier  tilings  as  the  student 
is  taught  practically  to  do  f(.r  himself  in  the  wards, 
have  been  only  shortly  discussed  ;  and  no  account  has 
been  given  of  the  specialties  of  the  Eye  and  Ear. 

It  will  be  seen,  therefore,  that  the  book  is  in  no 
way  intended  to  take  the  place  of  any  of  the  excellent 
?^[anuals  of  Surgery  in  present  use,  but  rather  to 
supplement  them,  and  prepare  the  student  the  better 
to  profit  bv  their  perusal  at  a  subsequent  stage  ni  his 
studies,  it  is  also  hoped  that  it  may  serve  to  refresh 
his  memory  before  presenting  himself  for  examination 
in  Surgery. 

My  best  thanks  are  due  to  Mr.  Spencer,  late  House- 
Surgeon  to  St.  Bartholomew's  Hospital,  for  his  kind- 
ness" in  reading  through  the  proof  sheets,  and  to  Mr. 
Godart,  Artist  to  St.  Bartholomew's  Hospital,  for  his 
care  in  preparing  and  making  dra^^■ings.  I  am  also 
indebted  to  Messrs.  Arnold  and  Son  for  the  use  ol 
several  woodcuts. 

The  space  at  my  command  did  not  permit  ot  i-oter- 
ence  in  the  text  to  the  authors  consulted  :  but  1  here 
express  mv  indebtedness  for  tiie  aid  I  liavc  received 
from  the  ^orks  of  Agnew,  i^illrolh.  Bryant.  Erichscu. 
Molmes,  and  I'irrie,  and  from  the  varu.us  articles  m 
Holmes  "Svstem  of  Surgery,-  Heaths  -  Dictionary  oi 
Surgery,"  and  Treves  "Manual  of  Surgery. 
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SECTION  I. 

G-EXERAL  TATnOLOGY  OF  SXJEGICAL  DISEASES. 
INFL-YMMATIOX. 

IxEL.uurATiox  is  defined  by  Dr.  Burden  Sanderson  as 
' '  the  succession  of  changes  which  occurs  in  a  living  tissue 
■when  it  is  injiu'ed,  provided  that  the  injray  is  not  of  such 
a  degree  as  at  once  to  destroy  its  structure  and  vitality." 
Inflammation  as  thiis  defined  may  occur  in  any  tissue  of 
the  body,  and  you  will  do  well  to  impress  upon  yoiu- 
mind  at  the  outset,  that  in  whatever  tissue  or  organ  it 
occurs,  whether  superficial  or  deep,  transparent  or  opaque, 
vascular  or  n on- vascular,  soft  or  hard,  the  pathological 
process  is  essentially  the  same. 

fxKXEiiAL  Outline  op  tiie  riiocEss. — Let  us  first 
study  the  process  as  it  may  be  observed  by  the  naked  eye, 
say,  in  a  portion  of  inflamed  skiir.  The  part  is  uniformly 
red,  hotter  than  the  surrounding  skin,  swollen  and  pain- 
ful. The  redness  momentarily  disappears  on  pressure, 
and  gi'acbially  fades  away  into  the  n;itural  colour  of  the 
part  ui'ound,  liut  later  it  becomes  mottled  and  in  jilaces  of 
a  deeper  hue.  There;  is  usuully  some  ojdema  about  the  iu- 
ttarned  s])ot,  and  the  ncighboiiring  lyni])]uitic  glands  may 
be  slightly  tender  and  enlarged.  If  an  incision  wore  now 
made  into  the  inflamed  tissues,  they  would  bo  found 
fuller  of  blof)(l  than  natural,  of  a  bright  red  coloiu',  inul 
infiltrated  with  serum  ;  whilst  if  the  lymphatics  l(>adiiig 
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from  the  part  were  opened,  as  has  been  clone  in  animals, 
they  would  be  seen  to  be  transmitting  more  lymph  than 
under  normal  conditions.  The  inflanmiation  may  now  ter- 
minate, leaving  the  tissues  apparently  normal  {resolution), 
or  it  may  lead'to  certain  changes  producmg  u-reparable 
damage  "to,  or  total  destruction  of  the  part.  Thus  the 
process  may  become  chronic  and  the  tissues  thickened  and 
mdiu'ated  {fibroid  tUcUening);  or  the  tissues  in  the  centre 
of  the  inflamed  spot  may  soften  and  break  down,  fonmng 
a  creamy  fluid  called  pus  {suppuration  and  alsccss);  or  the 
more  superficial  tissues  may  undergo  molecular  desti-uc- 
tion,  leaving  a  raw  surface  {ulceration) ;  whilst  again  the 
whole  of  the  tissues  in  the  inflamed  area  may  lose  theii- 
vitality  and  die  "en  masse"  {gan<jra,t).  '\^  hen_  the 
inflam'matorv  process  is  at  all  severe,  constitubonal 
svmptoms  will  also  be  present.  Thus,  the  temperature 
will  be  more  or  less  raised,  the  skin  cby,  the  pulse  in- 
creased in  rapidity,  the  tongue  furred,  the  appetite  lost, 
the  bowels  confined,  and  the  urine  scanty  and  high- 
coloured  —  a  condition  known  as  uifiammatory  fever. 
Under  some  circumstances  the  constitutional  symptoms 
may  be  of  a  more  serious  character,  and  secondary  mllam- 
mationsmavbe  set  up  in  internal  organs  or  m  other  parts 
of  the  body':  the  patient  is  then  said  to  bo  suffering  Irom 
septic  or  from  infectivcj>oisonhuj,  conditions  which,  as  will 
be  pointed  out  hereafter,  are  probably  due  to  poisonous 
products  entering  the  general  blood-stroam  at  the  primary 
seat  of  infiiunmation.  . 

The  miuuic  chaw/es  which  occur  m  tlio  above- described 
phenomena  have  of  late  years  been  very  accurately  studied 
in  such  transparent  parts  as  the  mesentery  ol  tlie  frog, 
rabbit,  and  dog;  and  in  sections  of  .-uch  .structures  as  the 
cornea  and  lip.  The  following  is  a  brief  summary  of 
what  is  observed.  After,  in  some  instances,  a  momentary 
contraction,  the  vessels  become  dilated  the  arteries  first 
and  tlien  the  capillaries  and  veins,  and  tlie  blood  in  tliem 


Rows  with  greater  rapidity  (</<A'n;H r,/  hlood  or  acne 
hypera.nia)  whilst  smaller  vessels  which  were  i>reviously 
ii'/visiblo  aiv  now  seen  transmitting  blood.  Hence  the 
,,.dness  of  tl.e  part.  Now.  after  a  lunger  or  shorter 
period,  a.rording  In  the  kind  of  irritant  u.^ed  to  .'^et  up  the 
nllamnmtion.  the  blood-current  .slackens  at  fir.st  in  the 
and    then   in    the   capillaries  and  arteries,  and 


veins   aim    im-ii   m  ""-^   

|oncocvtesares..entodrop  out  here  and  there  Irmn  the 
Srai  .streinn  or  axial  cnrrent.  which  appears  yellowish 
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in  colour  from  the  red  corpirscles  being  contained  in  it. 
These  truant  leucocytes  first  roll  lazily  along  in  the  pale 
or  circumferential  current,  and  are  joined  by  more  and 
more  as  the  blood-stream  further  slackens  in  speed. 
Now  they  adhere  to  the  walls  of  the  veins,  and  to  a  less 
extent  to  the  walls  of  the  capillaries  and  arteries,  so  that 
the  vessels  appear  as  if  lined  with  them.  Soon  they  begin 
to  pass  through  the  vessel-walls  into  the  tissues  around 
(diapedcsis),  a  process  which  need  not  here  be  described, 
as  it  is  now  fully  treated  of  in  works  on  Physiology.  Ey 
and  by,  if  the  inflammation  is  very  acute,  the  coloured 
corpuscles,  in  groups  of  two  to  a  dozen,  also  leave  the 
central  stream  and  pass  through  the  walls  of  the  vessels 
into  the  tissues,  producing  those  patches  of  darker  red- 
ness and  the  mottling  of  the  surface  alluded  to  above. 
The  central  stream  next  begins  to  oscillate,  flowing  onwards 
during  the  systole,  and  slightly  receding  during  the 
diastole  of  the  heart;  whilst  the  coloured  corpuscles 
show  a  tendency  to  adhere  to  one  another.  Finally  the 
stream  stops,  and  stasis  is  said  to  have  occui'red  (Fig.  1). 

In  the  mea-utime  the  liquid  contents  of  the  vessels  have 
also  been  passing  through  the  vessel- walls  into  the  tissues, 
and  together  with  the  escaped  leucocytes,  account  for  the 
swelling  and  for  the  serous  exudation  which  can  bo 
squeezed  out  when  the  parts  are  cut  into.  The  serum, 
further,  soaks  into  the  neighbouring  healthy  tissues,  thus 
explaining  the  siirrounding  oedema,  and  is  thence,  along 
with  some  of  the  leucocytes,  taken  up  by  the  lymiDhatics, 
and  so  passes  back  into  the  circulation,  and  as  we  shall 
presently  see,  may  partly  account  for  the  attendant  in- 
flammatory fever.  If  now  the  cause  of  the  inflammation 
ceases  to  act,  and  the  vitality  of  the  tissues  has  not  been 
too  much  lowered  to  permit  of  their  recovery,  the  cor- 
puscles in  the  middle  of  the  stream  in  those  vessels  where 
stasis  has  occui-red  again  begin  to  oscillate  and  then  to 
move  on  ;  the  leucocytes  no  longer  drop  out  of  the  axial 
current,  and  those  that  have  already  escaped  into  the 
tissues  either  Ijreak  down  or  pass  along  with  the  escaped 
fluids  into  the  lymphatics,  leaving  the  part  apparently 
uninjured  [resolution). 

If  the  above  favourable  termination  does  not  take  place 
and  stasis  is  not  soon  relieved,  coagulation  of  the  serum 
rapidly  ensues,  and  the  vessels  become  thrombosed.  At 
the  sarae  time,  moreover,  coagulation  of  the  li(|uid  exuda- 
tion in  the  tissues  also  occurs,  in  conse(|uen(;e  it  is  said 
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of  the  fibrin  ferment  contained  in  the  leucocytes  causing 
the  fibrinogen  in  the  liquid  to  unite  with  the  fibrino- 
plastin  in  the  leucocytes.  The  clot  thus  fonned  con- 
tracts, squeezing  out  the  serum,  -w-hich  is  then  drained 
away  by  the  lymphatics,  so  that  if  the  parts  at  this  stage 
be  cut  into,  a  serous  exudation  will  no  longer  escape.^  The 
original  tissues,  partly  in  consequence  of  the  plugging  of 


the  vessels,  and  partly  in  consequence  of  the  digcstm- 
action  of  the  leucocytes  and  soddcnuig  effect  of  the  iluid 
exudation,  bocmne  "swollen  and  softened,  and  finally  lose 
their  vitality  and  disiqipear  among  the  leucocytes,  which 
then  complc'tely  take  Ihrir  ])lace,  forming  n  mass  of  closeh' 
iiacked  small  colls  emlieddcd  in  a  very  slight  amount  oi 
intercellular  substniicc  Amongst  these  cells  mi.y  now 
lu>  seminiimevousdclicide  capillary  ]oo].s  which  have  been 
derived  fr<«ni  ihe  rai>illaiii's  ainiiiul.  To  this  vascularized 
tissue  the  name  of  i» /hniinniiorii  unr  f,.vm<i1  u.i,  or ;jraini/,i- 
//„»  li.^su,'  is  i,nven.  '  Tiider  favourable  circumstances  fh.> 
cells  themselves  become  rrra.bially  converted  into  fibrous 
tissue,  producim;  the  cenditien  already  referred  to  _o1 
/ihroul  ihlrhrinmi  or  »r„rviu,i.  Tiuh'T  less  iavourable  cir- 
cuni'itances  the  intercellular  substance  in  the  centre  oi 
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the  mass  of  closely-packetl  cells  liquefies  ;  and  the  cells, 
cut  off  from  their  nutrient  supply  by  the  compression  and 
thi-ombosis  of  the  capillaries,  undergo  degeneration  and 
die,  and  are  then  known  as  pus-cells,  whilst  the  liquefied 
tissues  and  exuded  serum  form  a  fluid  {liqunr  jmris)  in 
-which  they  are  contained.  Thus  pus  is  formed,  and 
■iuppuration  is  said  to  be  established.  When  these  changes 
occur  on  the  surface  of  the  skin  or  mucous  membrane,  so 
that  the  products  escape  externally,  the  process,  though 
essentially  similar  to  that  of  suppiu-ation,  is  spoken  of  as 
'Ulceration .  And  lastly,  the  infiltrated  tissues  in  the  centre 
of  the  inflamed  area  may  lose  their  vitality  and  die  en 
?nasse,  before  infiltration  with  leucoc3i;es  and  serum  has 
gone  on  sufficiently  long  to  produce  their  softening; 
laoffijicatiun  or  gangrene  is  then  said  to  result. 

Theory  vf  the  iiiflammatorij  ■process. — The  theory  most 
generally  held  at  the  present  day, is  1,  that  the  inflamma- 
tory process  is  one  of  lowered  vitality  and  not,  as  was 
formerly  taught,  one  of  increased  nutritive  activity ;  2, 
that  the  irritant  or  exciting  cause  produces  some  molecular 
change  in  the  vessel-walls,  thereby  rendering  them  capable 
of  behaving  towards  the  blood  more  or  less  like  dead 
matter,  and  thus  promoting  a  tendency  to  stasis  and 
coagirlation  and  the  escape  of  leucocytes  and  serum  in 
abnormal  quantities ;  3,  that  the  inflammatory  small- 
cell-exudation  {granulation  tissue),  formerly  regarded  as  a 
proliferation  of  the  tissue  elements,  is  derived  from  the 
accumulation  of  the  escaped  leucocytes  in  the  tissues  ; 
and  4,  that  the  tissiie  elements  themselves  remain  passive 
or  undergo  degeneration. 

Causes  of  i iijimnmal ion.— TIig  molecular  change  in  the 
vessel-wails,  which  it  is  probable  is  the  direct  cause  of 
the  inflammatory  phenomena,  may  be  brought  about  by 
some  influence  acting  upon  them,  1,  from  A\'ithin,  through 
the  blood  ;  aud  2,  from  without,  either  direcfcl}-  upon  the 
vessel-walls  themselves,  or  indirectly  through  the  inter- 
vention of  the  contiguous  tissues.  Irritants  acting  in 
either  of  these  ways  may  be  looked  upon  as  exciting- 
causes,  and  would  appear  in  some  instances  to  be  alone 
sufficient  to  set  up  tlic  process.  In  other  cases,  however, 
certain  prior  conditions  such  as  may  be  considered  to 
lower  the  vitality  of  the  tissues,  and  to  render  them  loss 
able  to  resist  deleterious  influences,  appear  necessary  to 
render  such  irritants  operative.  Among  sucli  ]>re- 
di.yming   causes  may  bo   mentioned: — 1.   A  deficient 
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wupply  of  healthy  blood  caused  by  insufficient  or  im- 
proi^er  food  and  air,  a  feeble  action  of  the  heart, 
htcmorrhage,  anasmia,  and  the  like.  2.  The  presence  of 
impurities  or  of  certain  poisons  in  the  blood,  such  as  exist 
in  chronic  alcoholism,  Bright's  disease,  diabetes,  gout, 
syphilis,  and  in  lead,  mercurial  and  phosphorous  poison- 
ing. 3.  Deprivation  of  healthy  nerve  influence,  as  from 
disease  or  injury  of  a  nerve  centre,  or  nerve  trimk.  4. 
Old  age.    0.  The  strumous  diathesis. 

The  excitirirj  causes,  -which  are  usually  spoken  of  as 
irritants,  may  be  considered  under  the  following  heads : — 
1.  Direct  violence.  2.  The  chemical  products  of  putre- 
faction.   3.  Infective  micro-organisms. 

1.  Direct  Violence. — Under  this  head  are  included  aU 
forms  of  mechanical  injury,  excessive  heat  or  cold, 
electrical  stimulation,  the  application  of  strong  acids  or 
alkalies,  or  of  irritating  products,  as  crotonoil  or  mustard, 
friction,  and  tension. 

The  above  are  regarded,  as  here,  by  the  majority  of 
Surgeons  as  exciting  causes.  By  the  extreme  supporters 
of  the  germ  theory,  ho-wever,  they  are  merely  considered 
as  predisposing  causes,  the  exciting  cause  accordmg  to 
these  pathologists  being  in  every  case  micro-organisms. 
The  character  of  this  work  will  not  permit  of  the  dis- 
cussion of  the  arguments  for  and  against  such  a  ^-iew. 
and  it  must  here  saiffice  to  say  that  Dr.  Burden  Sanderson, 
the  highest  authority  on  the  subject  in  this  country,  has 
no  doubt  that  inflanimation  can  be  induced  by  mechanical 
or  other  violence  without  the  intervention  of  micro- 
organisms, although  ho  admits  that  injuries  which  aro  in 
themselves  inadequate  to  produce  inflammation  acquire 
that  power  when  micro-organisms  arc  ]n-esent  m  the 
circulation. 

2.  7'hc  c/uinical  prcxlucfs  of  ]udrpfacli„n  would  appear 
to  ]day  an  important  part  in  the  causation  of  inflammation, 
and  are  ])r()l)al)]y  the  chief  agcnits  at  work  in  the  pro- 
duction of  siireadiiig  suiipurative  inflammation  when  it 
occurs  in  wounds.  For  fermentation  or  putrefaction  (or 
sepsis  as  it  is  often  called)  to  occur,  there  must  be  dead 
animal  matter,  a  sudicicncv  of  water  and  oxygen,  the 
maintenance  of  a  .■evfain  1rm]>rrature.  and  the  presence 
of  a  ferment.  This  f(M-mcnt.  according  to  the  germ 
theorists  consists  of  living  microscoinc  organisms,  called 
bacteria,  which  exist  in  larg(>  nunili.'rs  in  the  air.  water, 
^-c    in  short  evcrvwhere,  except  m  mid-ocean  and  above 
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the  snow  line  on  mountains,  and  are  especially  numerous 
in  large  cities,  hospitals,  &c.    It  is  not  thought,  how- 
ever that  the  inflammation  is  lighted  up  by  the  bacteria 
themselves,  hut  bv  the  chemical  products  {sepm  n,  ptovmmes) 
which  are  formedin  the  process  of  piitref  action,  and  which 
soak  into  the  surrounding  tissues,  acting  like  any  irritant 
fluid     For  it  has  been  found  that  when  a  fluid  swarmmg 
with  bacteria  is  injected  into  the  blood  or  connective  tissue 
of  a  living  animal,  the  bacteria  rapidly  disappear  without 
causin"-  inflammation  or  other  ill  effect.    Again,  if  a 
similar  fluid  is  injected  into  the  peritoneal  cavity  in  such 
quantities  only  as  to  allow  of  its  rapid  absorption,  no 
inflammation  ensues.    On  the  other  hand,  if  such  a  fluid, 
or  even  water,  is  injected  in  quantities  more  than  can  be 
rapidly  absorbed,  serum  from  the  blood  is  effused  into  it; 
and  as  all  the  essentials  for  putrefaction  are  now  present 
viz.,  diluted  serum  which  constitutes  the  dead  animal 
matter,  heat,  moisture,  oxygen,  and  bacteria  to  act  as  a 
feiTQent,  putrefaction  ensues,  and  inflammation  results. 
From  these  and  similar  experiments  it  is  inferred  that 
the  bacteria  themselves  are  incapable  of  setting  up  in- 
flammation;  that  they  are  only  able  to  thrive  m  dead 
animal  matter,  and  not  in  living  tissues ;  and  that  it  is 
the  products  of  putrefaction,  of  which  they  are  believed 
to  be  the  cause,  that  set  up  the  inflammatory  process. 

3.  Infective  micro-organisms.— These,  which  include  the 
vai-ious  species  of  micro-organisms,  known  as  the  bacillus 
and  micrococcus,  are  also  believed  to  play  an  important 
role  in  the  causation  of  inflammation.    Indeed,  they  are 
believed  by  some  pathologists  to  be  the  essential  factors 
in  all  inflammatory  processes.    But  whilst  it  cannot  be 
admitted  that  they  are  the  exciting  cause  of  all  inflam- 
mation, the  belief  is  fast  gaining  ground  that  they  are 
important,  if  not  the  chief  agents  in  many  inflammations, 
and  especially  in  those  inflammations  which,  because 
they  occur  without  any  apparent  cause,  were  formerly 
spoken  of  as  idiopatliir.    Thus  erysipoUis  and  some_  forms 
of  periostitis  appear  to  depend  upon  them,  whilst  malignant 
pustule  has  been  proved  to  do  so.    Unlike  bacteria,  the 
organisms  which  are  found  in  all  decomposing  fluids,  and 
which  as  wo  have  seen  are  unable  to  exist  in  the  living 
tissues,  many  species  of  bacilli  and  micrococci  are  not  only 
capable  of  living  in  such  tissues,  but  thrive  and  multiply 
in  thorn,  and  whilst  doing  so  give  rise  to  certain  irritating 
products  which  set  up  inflammation.    Hence  they  are 
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called  iiifvdive,  j)ar«s2Y/'c,  or  jKiihfKjnnr  fuBgi.  They 
are  siipjjosed  not  onlj^  to  multiply  and  spread  in  the 
surrounding  tissues,  setting  up  inflammation  in  their 
course,  but  also  to  enter  the  system  Ly  the  blood  and 
Ij'mjjh  vessels,  where,  still  multiplj-ing,  they  poison  the 
body  generally,  and  in  consequence  of  their  becoming 
lodged  in  various  tissues  or  organs  of  the  body  where 
they  further  multiply  and  thrive,  to  setup  a  like  inflamma- 
tion. The  way  in  which  the}'  enter  the  body  is  either  by 
a  wound  direct,  or  else  by  the  alimentary  or  respiratory 
mucous  tract.  Where  they  enter  by  a  wound,  it  ajipear.- 
that  decomposition  of  the  discharge  favours  their  entrance 
(as  in  erysipelas  occuriing  in  a  sejitic  ^'ound),  though  such 
is  not  essential.  They  or  their  spores  are  sujiposed  to 
exist  in  the  air,  water,  &c.,  but  in  less  c^uantities  than  the 
bacteria,  and  only  occasionally,  as,  for  instance,  when  a 
case  of  specific  inflammation  to  which  they  are  supposed 
to  give  rise  is  present  in  the  same  ward. 

As  bacteria,  bacilli,  and  micrococci  will  have  to  be 
frequentlj'  mentioned,  they  may  be  here  briefly  described. 
The  common  form  of  bacterium  [hadcriiiin  icrmo)  is  a 
rod-like  body  about  of  an  inch  in  breadth,  and  less 
than  twice  its  breadth  in  length.  It  multiplies  by  tission. 
not  by  spores.  It  is  easily  killed  by  antiseptics,  and  will 
not  thrive  in  living  tissues  ;  lience  it  is  named  houjxiIJk.- 
f/eiiic,  and,  as  it  is  always  found  in  putrefying  or  se]itic 
fliuds,  is  also  sjioken  of  as  the  rttrrimt  or  ^cy/^/c  fungus. 

The  bacillus  is  also  a.  rod-like  body,  but  it  is  more  than 
twice  its  breadth  in  length.  It  multijilies  by  .'jjiores  as 
well  as  by  fission.  Its  spores  resist  lieat  and  cold,  clioniicnl 
re-agents,  drying  and  strong  solutions  of  carbolic  ai-id. 
but  arc  killed  by  bichloride  of  mercniry  and  permanganalc 
of  ])()lash.  Th("l)acilH  of  surgical  interest  are  Ihe  anihraN 
bacillus,  cause  of  malignant  jnistuh".  the  lubercle 

bacillus  found  in  lubcrcniar  disease,  and  Ihe  bacillus  of 
glandei's,  of  le])rosy,  ot  syjihilis,  and  of  tetanus. 

Tlic  luicrococcus  is  a  round  or  o\:\\  body,  from  j,„V,-,  lo 
osnm  '"'-^^      diameter.    \  \  occurs  singly  or  in  ]iairs. 

sonictinies  in  chains  or  in  colonies  known  as  zooghra 
masses,  and  niulti])lies  by  fission.  ^Micrococci,  though 
ol'ten  found  in  initrefying  fluids  are,  like  the  bacilli,  not 
thought  to  cause  ]inirelaeti<in.  Among  the  ]>at]iogenic 
species  may  be  mentioned  those  found  in  acute  absce.-;ses, 
l)oils,  erysipelas,  gonorrluca,  .acute  jieriostitis  and  osteo- 
myelitis," septiciomia,  and  iiya'Uiia. 
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SlGXS  -i:x"D  SYJrrTOMS  of  inflamuaation.  These  may  bo 
diTided  iuto  the  local  aud  the  constitutional.  The  'local 
signs  are  the  well-known  redness,  heat,  pain,  and  swelling, 
to  which  may  be  added  disturbance  or  alteration  of  func- 
tion. Except  in  a  typical  case,  these  signs  are  not  all 
necessarily  present ;  on  the  otlier  hand  the  presence  of 
one  or  more  is  not  always  indicative  of  iullammation. 

The  redness  is  due  to  the  dilatation  of  the  small 
arterioles,  yeins  and  capillaries,  and  increased  flow  of 
blood  to  the  part ;  the  darker  patches  over  the  general 
siirface  to  the  escape  of  red  corpuscles,  and  to  the  blood 
passing  into  the  veins  before  the  oxyhtemoglobin  has 
all  been  reduced.  The  redness  varies  according  to  the 
intensity  of  the  inflammation,  being  bright  in  the  acute, 
and  dirll  in  the  chronic  variety,  and  generally  assumes  a 
livid  hue  when  suppuration  is  abovit  to  occur.  It  may 
sometimes  be  absent  as  in  inflammation  of  non-vascular 
tissues,  although  present  in  the  vascular  area  around.  It 
more  or  less  disappears  after  death. 

The  increased  lieut  is  now  generally  held  to  be  due 
merely  to  a  greatei'  flow  of  blood  through  the  part,  and 
not  to  any  generation  of  heat  in  the  part  itself,  as  the 
blood  coming  from  it  is  ne^-er  hotter  than  the  blood  in  the 
left  ventricle  of  the  heart.  The  inflamed  part,  however, 
feels  intensely  hot  and  bui'ning  to  the  patient,  although 
the  thermometer  shows  little  actual  increase  of  heat. 

The  pain,  which  is  due  to  pressure  upon  or  stretching 
of  the  terminal  nerve-twigs  by  the  dikited  blood-vessels 
and  by  the  exudation,  varies  in  intensity  and  character, 
and  is  neaily  alwaj^s  increased  hy  pressure  and  by  the 
dependent  position.  It  is  of  a  stabbing  character  in  serous 
membranes,  aching  in  bone,  throbbing  when  pus  is  about 
to  form,  more  intense  when  occurring  in  organs  where 
but  slight  stretching  can  occur,  as  the  globe  of  the  eye  or 
the  testicle,  and  less  intense  in  parts  like  the  a-xilla  where 
the  tissues  arc  loose.  In  the  eye,  as  well  as  pain,  there  may 
be  flashes  of  light;  in  the  ear,  noise.  The  ])ain  is  some- 
times referred  through  the  nerves  to  other  ])n,rts  or  organs. 

The  swdlhirj,  which  is  caused  partly  by  the  increased 
quantity  of  blood  in  the  inflamed  area,  and  ]);irtly  by  the 
exudation  of  leucocytes  and  serum ,  is,  as  might  be  expected, 
gi'catest  in  lax  tissue,  as  the  axilla,,  a,ud  least  in  the  dense 
and  fibrous,  as  bone  or  tendon.  ]t  is  alwa,ys  an  i]ii])ortant 
sign  in  chronic  inflammation  where  there  may  be  but  little 
redness  or  ])ain. 
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The  disiurhance  in  fundion,  which  practically  alwa\-s 
occurs  in  an  inflamed,  part,  may  be  illustrated  by  the  in- 
ability of  an  inflamed  bladder  to  retain  urine,  or  of  an 
inflamed  eye  to  tolerate  light. 

The  constituiional  symptoms  may  be  summed  up  as  those 
of  fever.  There  is  a  rise  of  temperature — often  preceded 
by  chilliness  or  even  a  distinct  rigor,  a  quickened  pulse, 
dry  skin,  furred  tongue,  loss  of  appetite,  con.stipation, 
scanty  and  high-coloured  ui'ine,  headache,  perhaps  deli- 
rium, and  a  general  feeling  of  malaise.  When  the  in- 
flammation is  slight  there  may  be  no  fever  ;  but  Tvhen  it 
is  at  all  intense,  or  occurs  in  an  important  part,  it  is 
generally  considerable,  and  in  septic  and  infective  inflam- 
mations is  by  far  the  most  anxious  symptom.  Inflamma- 
tory fever  has  been  divided  into  the  sthenic,  asthenic,  and 
the  irritative  or  nervous.  In  the  sthenic  the  symptoms 
are  acute,  the  temperature  is  high  (104°  or  105^),  and  the 
pulse  full,  strong  and  boiuiding.  In  the  asthenic  the 
symptoms  assume  what  is  called  a  typhoid  character  ;  the 
temperature  falls,  the  tongue  becomes  brown  and  dry.  the 
lips  and  teeth  are  covered  with  sordes,  and  the  pulse  is 
cjuick,  soft  and  feeble.  In  the  irritative  there  is  in 
addition  to  either  of  the  above  set  of  s^miptoiiis  delirium, 
violent  in  the  one  case,  or  low  and  muttering  in  the  other, 
and  a  general  ner-s-ous  state. 

The  cause  of  the  fever  has  been  variously  explained. 
In  simple  inflammation  it  may  be  due :  1 .  in  part  to  tissue- 
change  caused  by  the  presence  in  the  blood  of  frce  fibrin 
ferment  (a  siibstance  known  to  possess  pp'ogenic  or  feycr- 
ju'oducing  properties),  which  is  supposed  to  be  derived 
from  the  escaped  leucocytes  and  drained  away  in  the  scruni 
from  the  inflamed  part  l)y  the  lymphatics  ;  and_,  2.  in  part 
to  distui-l)ance  of  the  hoat-rcgulating  centre  m  the  me- 
dulla oblongata,  induced  eitlier  rellexly,  through  the 
sensory  nerves,  as  Avhcn  there  is  much  pain  and  tension 
in  the  inilamed  part,  or  din-ctly.  by  the  action  on  it  of 
the  deteriorated  blood.  In  septic  inflammations  the 
ab.sorplionof  the  ])roductsof  fermi-ntation  or  i)ntrefaction. 
as  from  a  se.])tic  or  ill-drained  wound,  has  no  doubt  a 
largo  share  in  th(^  production  of  the  fever,  which  is  then 
.•<])oken  of  as  septic  {sejitic  ferrr,  sapra^iiiia)  :  whilst  in  the 
infective  inflammations  the  presence  of  micro-organisms 
is  believed  to  be  cliielly  concerned  (see  Srjitiramia  and 

I'l/aniiia).  . 
"  Vuriciies  of  injlariniiut ivii . — Iiillamniation  may  liedivnied 
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into  the  acute  and  cJironic  according  to  its  intensity  and 
duration  ;  the  acute  again  into  the  snrtj*/e,  the  sejitir,  and 
the  infedive.  What  has  ah'eady  heen  said  apphes  chiefly 
to  the  acute  variety.    The  chronic  is  discussed  separately 

later  on.  •     i      i  ■    i  j. 

Simple  inflammation  is  that  which  remains  localized_  to 
a  limited  area,  and  subsides  usually  without  suppuration 
as  soon  as  the  cause  is  removed.  It  is  commonly  the 
result  of  a  mechanical  injury,  and  may  be  studied  m  its 
simplest  form  in  the  healing  of  an  incised  wound  by  the 
first  intention  (see  Wounds). 

Se2Jtic  or  spreading  inflammation  depends  upon  the 
presence  of  putrefaction  in  a  wound ;  it  spreads  beyond 
the  original  seat  of  injury,  is  accompanied  by  suppiu'ation, 
and  frequently  by  constitutional  symptoms  of  blood- 
poisoning  {septic  fever,  sapreemia).  The  spreading  is  due 
to  the  products  of  putrefaction  soaking  into  the  tissues, 
where  they  act  like  other  chemical  irritants,  and  so  set  up 
Avdder  and  Avider  circles  of  inflammation  ;  but  they  do  not 
multiply  in  the  lining  tissues,  like  the  micro-organisms 
producing  the  infective  inflammation  to  be  next  described, 
but  are  merely  formed  by  the  putrefaction  of  the  inflam- 
matory products  {serum,  pus,  sloughs).  Hence  as  soon  as 
putrefaction  can  be  checked  the  spreading  of  the  inflam- 
mation has  a  tendency  to  cease.  The  accompanying 
fever  is  due  to  the  chemical  products  being  drained  away 
in  the  serum  by  the  lymphatics,  and  so  entering  the 
general  blood  stream  (see  Septic  2Jrocesses  in  wounds). 

The  infective  variety  is  also  of  a  spreading  character, 
and  is  believed  to  depend  upon  the  presence  of  a  _  specific 
micro-organism  {hacillus  or  micrococcus).  Unlike  the 
products  of  putrefaction  these  micro-organisms  multiply 
and  thrive  in  the  living  tissues  and  in  the  blood  stream. 
They  may  also  under  certain  circumstances  become 
lodged  in  the  lymphatic  glands  and  in  the  capillaries  of 
distant  organs  or  tissues,  where  they  give  rise  to  inflam- 
mations similar  to  that  at  the  seat  of  primary  inoculation. 
Tjiko  the  septic,  the  infective  inflammations  are  generally 
accompanied  ])y  severe  constitutional  syniptoms.  The 
inicro-orgnnisiris  may  enter,  it  is  thought,  cither  through 
a  wound,  or  through  the  respiratory  or  aUmcntary  tracts  : 
and,  though  not  essential,  a  s(!ptic  wound  favours  their 
admission.    (See  infe.clirc  ]>rocesses  in  wounds.) 

Iiiflaimriation  also  admits  of  other  divisions ;   thus  it 
is  variously  spoken  of  as  traumatic,  idiopathic,  strumous. 
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.sj'pliilitic,  gouty,  &c.,  according  to  it.s  supposed  cause; 
as  adhesive,  suppurative,  aud  ulcerative,  according  to  its 
termination,  &c. 

The  treaimeut  of  inflammation  maj-  be  divided  into  tlie 
Preventive  and  the  Curatire.  The  former  will  be  discussed 
under  the  Trealment  ofwmuids. 

Cunttlce  treatinent. — This  must  necessarily  vary  ac- 
cording to  the  character  and  situation  of  the  intlainma- 
tion  and  the  type  of  constitutional  disturbance,  llere 
only  are  given  the  indications  which  should  guide  us  in 
the  general  management  of  the  case.  Oviv  first  eudeavoia- 
"where  practicable  should  be  to  remove  the  cause.  Thus  a 
foreign  body  in  the  tissues,  such  as  a  thorn  in  the  hnger, 
should  be  extracted ;  tension  should  be  relie'ved ;  a  ii'ce 
drain  established  for  any  pent  up  and  decomiiosing 
discharges  ;  exit  given  to  extravasated  secretions,  as 
putrid  urine  and  the  like ;  irritating  apiilications,  as 
strong  antiseptics,  exchanged  for  less  irritating  dressings; 
and  such  constitutional  causes  as  syphilis,  gout.  tVc., 
treated  by  appropriate  remedies,  '^^'h('n  the  cause  can  be 
thus  removed  and  fresh  soiu'ces  of  irritation  avoided,  the 
inflammation  A^'ill  tend  of  itself  to  cease.  Where  such 
cannot  be  done,  we  should  endeavour  in  the  scccml  place 
to  prevent  the  com]ilcte  loss  of  vitality  of  the  already 
injured  tissues  and  to  restore  their  healthy  nutrition.  Ynv 
this  ]au'pose  our  efforts  should  be  princijially  directed  to 
conti-olling  the  supply  of  blood  to  the  i>art,  and  reducing 
the  bl(jod  pressure  in  "the  damaged  blood-ves'^els  in  order 
to  lessen  the  escape  of  leucocytes  and  serum,  the  pressure 
of  which  in  the  vessels  and  tissues  leads  to  tlie  deatli  of 
the  ]>art,  wliilst  the  tension  U>  which  they  give  rise  is  a 
rertilo  source  of  fresli  irritation  and  conseciuently  of  tln' 
continuance  of  the  inllammation.  b'urther,  we  should 
aim  at  counteracting  this  injurious  ]>n>ssure  and  tension 
by  facilitating  the  draining  away  of  the  iiroducts  of  in- 
lliuiiiiiation  ;  wliilst  wt;  should  seek  to  ]iromote  the  return 
of  healthy  nuti'itioii  to  the  inllanied  tissues  by  endeavour- 
ing bi  remi'dy  such  constitutional  defects,  which,  as  w 
ha've  seen,  liy'lowering  their  vitality  act  as  predisjiosing 
causes.  'I'li'irilhi,  we  should  not  los"(>  sight  of  the  imjior- 
[■M\\.  indiciition  to  i-cli<'ve  ]Kiin.  And  l(t.<llij,  whilst  dirrct- 
ing  our  efforts  to  the  iivatiiicnt  of  tlie  local  inlhimmation. 
W("niust  modify  oui'  remedies  according  to  the  ty])e  of 
constitutional  disturliance  to  which  it  may  giv(>  rise. 

(leueral  reiiwlies. — The  means  at  our  disjio.sal  for  ful- 
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filling  the  above  indications  are  both  local  and  constitn- 
tional.  In  some  cases  local  remedies  alone  will  suffice, 
in  others  constitutional  remedies  will  also  be  required. 

The  local  may  be  enumerated  a,s  rest,  elevation  of  the 
part,  cold,  heat  and  moisture,  local  blood-letting,  in- 
cisions, and  astringents.  These  means  should  not  be  used 
indiscriminately;  those  that  may  at  one  period  be  of 
the  greatest  benefit,  may  at  another  produce  the  result 
we  are  trying  to  avoid. 

Rest  is  one  of  the  most  important  means  we  possess  in 
the  treatment  of  surgical  inflammation.  It  should  be 
complete,  and  as  far  as  possible  both  physiological  and 
functional.  Thus,  an  inflamed  joint_  should  be  placed  on 
a  splint,  an  inflamed  eye  receive  no  light,  &c. 

Elevation  af  the  part  relieves  swelling  and  tension  by 
diminishing  the  arterial  su]:>ply,  and  promoting  venous 
return,  and  the  draining  off  by  the  lymphatics  of  the  in- 
flammatory exudation.  Thus,  an  inflamed_  hand  should 
be  placed  in  a  sling,  an  inflamed  foot  on  a  pillow,  &c. 

Cold,  though  a  most  powerful  agent  in  controlling  in- 
flammation, "is  one  that  requires  cautious  and  season- 
able application.    It  acts  by  causing  contraction  of  the 
small  arteries,  and  consequently  diminishes  the  supply 
of  blood  to  the  part ;  it  likewise  controls  the  arnoeboid 
action  of  the  leucocytes.    At  the  same  time  when  intense 
it  lowers  the  vitality  of  the  tissues  and  promotes  adhesion 
of  the  corpuscles  and  stasis,  and  as  exemplified  by  frost- 
bite may  destroy  the  part.    It  is  of  the  most  service  in 
the  preventive  treatment  of  inflammation,  and  for  con- 
trolling the  process  in  the  early  stages.    Later,  when  the 
inflammation  is  fully  established,  it  can  only  do  mischief. 
Its  action  should  bo  continiious ;  if  ajiplied  intermittently 
it  tends  to  increase  the  inflammation  by  the  reaction 
which  follows  each  application.    It  is  best  applied  in  the 
form  of  an  ice-bag,  or  by  irrigation  with  ice-cold  water, 
or  by  Loiter's  tubes. 

Ifcat'  (ivd  moiniure  act  by  causing  a  general  dilatation 
of  the  cn,pilla:ies  and  free  flow  of  bhiod  tlu'ough  the  part. 
Thoy  are  especially  useful  when  tlio  inllammation.  has 
become  fully  ostabiished,  and  su|)piiration  is  threatened. 
Under  the  latter  circumstances  thoy  tend  to  localizi?  the 
process,  and  bring  the  abscess  to  the  surface.  Thoy  may 
be  applied  in  the  form  of  a  Unsi'ed-meiil  poultice  o]'  hot 
fomentations  to  which  oyiiuni  and  belhidonn.a.  in  sonic 
form  may  be  added  to  soothe  and  relieve  pain.    Heat  alone 
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may  be  applied  hy  means  of  Leiter's  tubes,  the  water 
being  kept  heated  by  Krohne's  lamp. 

Local  blood-ldting  relieves  the  vessels  of  the  inflamed 
part,  and  so  removes  tension.  It  may  be  employed  in 
the  form  of  leeches,  wet-cupping,  or  incisions  with  a 
lancet.  It  is  often  of  great  benefit,  even  when  not 
applied  dii'ectly  over  the  part,  as  is  shown  by  the  i-elief 
afforded  to  an  inflamed  eye  by  a  leech  behind  the  ear. 

Inrisioiis  are  useful  in  some  forms  of  inflammation,  as 
phlegmonous  erysipelas,  to  relieve  tension.  They  should 
be  made  in  the  long  axis  of  the  limb,  taking  care  to  avoid 
im]3ortant  sti'uctures. 

Pressure  on  the  main  vessel,  or  even  ligature,  has  latelj- 
been  resorted  to  in  Italy,  and  apparently  with  some 
success. 

Astrhujerds  act  by  constricting  the  blood-vessels,  and 
are  especially  useful  in  inflammations  of  the  mucous 
membrane  of  the  mouth,  nose,  lu'ethra,  conjunctiva,  &c. 

Constitutional  remedies,  like  the  local,  should  be  used 
according  to  the  intensity,  nature  and  situation  of  the 
inflammation,  and  the  type  of  the  constitutional  disturb- 
ance. In  an  ordinary  case  of  simple  inflammation,  beyond 
a  brisk  purge,  subsequent  regulation  of  the  bowels  and 
secretions  by  salines,  and  restricting  the  diet,  no  s]iccial 
constitutional  treatment  is  required.  But  when  the  fever 
is  high,  the  patient  young  and  vigorous,  and  the  ])ulse 
rajnd,  full,  and  strong — in  .short,  where  the  fi'ver  is  of 
the  sthenic  type,  antiphlogistic  or  lowering  troatnient 
should  be  adopted.  Where,  on  the  other  hand,  the  ]iaticni1 
is  weakly  or  old,  or  broken  down  in  constitution,  and  the 
fever  is  of  a  low  or  asthenic  type,  a  stimulating  ]ilan  of 
treatment  will  be  required. 

Jiilijililof/isiic  ireatiiieiii  may  bo  considered  under  the 
heads  of  diet,  drugs,  and  general  blood-letting. 

Tho  iliet  should  bo  restricted  to  milk,  weak  beef-tea. 
barlcy-watiT,  arrowroot,  and  the  like. 

/),■'„,/.■<. — I'urgatives  determine  tlie  flow  nf  blood  to  the 
intestines,  and  so  relieve  the  inflamed  ]KU-t.  Tliey  are 
nut,  however,  generally  emiiloyed  except  as_  a  brisk 
]nir!4-e  at  the  onset  ol'  the  inflammation,  and  in  gonor- 
rho'i^i  and  orchitis,  in  whieh  tliey  are  of  considei-able 
beneHt.  In  inllanimal  ions  of  the  intestineand  ijeritonenm 
then-  should  not  as  a  rnh-  be  used  at  all.  1  )iaphor(-1ic-s 
and'  diuretics  ivlieve  the  distended  vessels,  the  former  by 
determining  the  Mow  of  blood  to  the  skin,  the  latter  to 
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the  kidneys.  They  are  not  often  employed  in  surgical 
inflammations.  Aconite  in  small  doses  frequently  re- 
peated is  believed  to  reduce  the  frequency  and  force  of  the 
heart's  action,  and  is  much  praised  by  some.  Antimony 
was  formerly  much  employed,  and  is  still  used  in_  in- 
flamed testicle.  Merciu-y  'in  combination  with  opium 
was  once  in  much  favour,  and  was  thought  to  have  a 
controlling  action  on  the  inflammation.  It  is  seldom 
given  at  the  present  day,  except  in  syphilitic  inflamma- 
tion and  as  a  piirgative  at  the  commencement  of  other 
inflammations.  (3pium,  however,  is  frequently  _  used 
to  relieve  pain,  and  it  also  seems  to  have  some  action  in 
controlling  the  inflammation.  It  may  be  given  by  the 
mouth,  or  in  the  form  of  morphia  as  a  subcutaneous 
injection.  (Quinine,  salicylic  acid  and  antipyrin  are  some- 
times employed  when  the  temperatm-e  is  high,  as  is  col- 
chicunr  in  gout,  potash  in  rheumatism,  perchloride  of 
iron  in  erysipelas,  and  hyoscyamus  and  chloral  when 
there  is  want  of  sleep. 

Bleeding  is  not  often  employed  in  modern  surgery,  but 
it  is  at  times  beneficial  in  very  acute  inflammations  in 
young  and  plethoric  subjects.  During  twenty  years' 
exyjerience  of  hospital  work  I  have  seldom  seen  it  used, 
although  formerly  it  was  in  constant  vogue.  The  blood 
may  be  taken  from  one  of  the  veins  of  the  arm,  or  from 
an  artery,  as  the  temporal. 

The  stimulatir/g  plan  of  treatment  may  be  considered 
imder  the  head  of  diet,  drugs,  and  stimulants.  The  fliet 
should  consist  of  essence  of  beef,  milk,  eggs,  milk- 
piiddings,  oysters,  turtle  soup,  and  of  white  flsli  and 
minced  chops  if  solid  food  can  be  retained.  Of  drugs, 
ammonia  and  bark,  or  quinine  and  iron  will  generally  be 
found  of  most  service  ;  whilst  stinrulants  in  the  form  of 
brandy,  the  brandy-and-egg  mixture,  port  wine,  cham- 
pagne, or  any  other  that  the  patient  has  been  acciistomed 
to  take,  should  be  given  in  divided  and  measured  doses  at 
stated  inteivals.  Stimulants  increase  the  force  of  the 
heart's  action,  and  so  drive  the  blood  through  the  in- 
flamed pai't,  and  maintain  the  circulation  till  the  ciisis 
has  been  tidcjd  over.  The  indications  for  their  use  ai'c  a 
fec'blo  find  frequtmt  ]mlso,  si,  high  temperature,  a  dry  and 
brown  tongue,  and  general  signs  of  prostration. 
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CHRONIC  IXFLAilMATIOX. 

The  pathological  process  in  chronic  inflammation  is 
essential!)'  the  same  as  in  the  acute ;  but  the  dilated  vessels 
appear  to  lose  their  tone,  and  remain  dilated  for  longer 
periods,  and  the  escape  of  leucocytes  is  continuous.  Further 
it  appears  possible  that  the  inflammatory  exudation,  which 
contains  less  fibrin-forming  material  and  albumen,  isformed 
in  part  by  the  original  tissue  cells  as  -^-ell  as  by  esca])ed 
leucocytes.  Like  the  acute  it  may  terminate  in  resolu- 
tion, suppuration  or  ulceration,  but  it  is  much  more 
liable  to  produce  chronic  thickening,  from  the  accumula- 
tion of  the  cellular  elements  in  the  tissues.  It  may  also 
terminate  in  caseation  or  even  calcification. 

The  causes  of  chronic  inflammation  are  similar  to  those 
of  the  acute,  but  they  appear  to  act  -u-ith  less  intensity 
and  for  longer  periods.  Amongst  the  predisposing 
causes  must  be  especially  mentioned  passive  congestion, 
struma,  rheumatism,  gout  and  syphilis.  The  exciting 
causes  are  often  ver}-  slight,  and  may  be  altogether 
overlooked  ;  whilst  secondary  causes  which  m;iy  keep  up 
the  inflammation  for  an  almost  indefinite  time  frequentlv 
come  into  play.  Thus  in  chronic  joint-disease,  though 
the  cause  may  be  but  a  trivial  injury  in  a  rheumatic 
subject,  continual  movement  and  tension  due  to  the 
distension  of  the  synovial  membrane  may  keep  u]>  tlie 
inflammation  for  'months  or  years.  The  presence  of 
miliary  tubercle  is  a  frequent  exciting  cause. 

Si/mj'torns. — These  are  also  local  and  constitutional.  Of 
the  local  signs  the  redness  may  be  absent,  or.  if  present, 
of  a  dusky  hue  ;  whilst  the  j)art  is  often  discoloured  from 
pigmentation  duo  to  the  disintegration  of  the  coloured 
corpuscles.  Tho  iiain  is  less  severe  than  in  the  acute, 
often  of  a  dull  aching  charactm-  and  increased  on  ]ires- 
sure  and  somefimes  Averse  at  night.  Tlie  part  may  be 
sliglitly  hotter  than  natural,  but  at  tiuies  no  in.'reased 
heat  is' ;i])i)ar(Mit.  Tlif  .'-wrlliiig  is  nlways  a  uiarkcd  sign. 
( 'onslitiitional  svniiilonis  maybe  alto^-otlier  absent  ;  ■r-'ne- 
rally,  however. '  II10  iiaiienfs  heaKb  is  feolilc  or  bduw 
]iin-.'  I'v  he  is  slrnninus,  or  ho  has  gouty,  rheumatic,  or 
syiiiiilil  ii'  sym]iti)ins.  At  times  there  maybe  some  lever 
when  an  iniperlanl  ovL'-an  is  n ffecteil. 

^'/■m^,/r  ;//.— Tlie  imliealions  are  :  — to  remove  (he  cause 
and  all  secondary  sources  of  irritation;  to  promote  the 
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absorption  of  the  inflaimnatoiy  products;  and  to  ro- 
establisli  the  normal  nutrition  of  the  damaged  tis>sues. 
For  this  pur})Ose  constitutional  as  well  as  local  moans 
should  be  emploj-ed.  Thus  :— we  should  endeavour  to 
improve  the  general  health  by  a  careful  dietary  and  the 
regulation  of  the  secretions  ;  whilst  stimulants  and  tonics 
should  be  given  where  indicated.  In  the  strumous,  cod- 
liver  oil,  in  the  syphilitic,  mercury  or  iodide  of_ potassium, 
in  the  gouty,  colchicum,  and  in  the  rheuniatic,  the  salts 
of  potash  or  guaiacum,  are  especially  indicated  ;  whilst 
residence  at  the  sea,  or  at  some  spa  suitable  to  the 
diathesis,  or  a  sea  voyage  should  be  enjoined.  Locally, 
the  means  at  our  command,  besides  rest  of  the  part,  are : 
1, counter' irritation  by  blisters,  tincture  of  iodine,  and 
sthnulnting  liniments ;  2,  friction  with  mercurial  oint- 
ment, the'oleate  of  mercury  or  ointments  of  iodide  of 
lead  or  cadmium,  or  by  shampooing,  niassage,  etc.  ; 
3,  ^H'pssifre  by  means  of  carefully  applied  bandages, 
Scott's  dressing,  or  Martin's  bandage,  or  the  ammoniacuin 
and  mercury  plaster  :  4,  the  formation  of  sel.ons  or  issues  ; 
and  o,  the  application  of  the  (ictmd  cautery.  Where 
suppuration  threatens,  as  in  chronic  infiammatiou  of 
Ij-mphatic  glands,  sulphide  of  calcium  may  be  of  service 
in  promoting  the  rapid  breaking  down  of  the  caseatiiig 
mass.    It  should  be  given  in  doses  of  -J  to    of  a  grain. 


SUPrUKATIOX  KST)  ABSCESS. 

We  have  already  seen  that  under  some  circumstairces 
the  inflammatory  process  may  terminate  in  the  softening 
and  breaking  down  of  the  inflamed  tissues,  death  of  the 
infiltrating  leucocytes,  and  formation  of  pus,  suppuration 
being  then  said  to  be  established.  This  process,  whether 
it  occur  1,  in  the  substance  of  the  tissues  or  organs,  or  2, 
on  the  free  siu-face  of  the  skin,  a  mucous  or  a  serous 
menrbrano,  is  practically  the  sa-nic.  In  the  former  situa- 
tion, it  is  spoken  of  as  circumscribed,  or  as  diffuse  sup- 
puration, according  as  it  is  limited  in  extent  or  the 
reverse ;  in  the  latter  situation  it  is  known  as  purulent 
exudation  or  catarrh,  or  as  ulceration,  according  as  the 
process  merely  involves  the  suporticial  layers  of  the  epi- 
thelium, or  extends  tlu'ough  to  the  deeper  jiarts.  Wq 
will  first  deal  with  the  circumscribed  variety  of  supinira,- 
tion  or  hIjsccss,  as  this  is  the  most  familiar  exauiplij  to 
Surgeons. 

w.  u 
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Circumscribed  surruRATiox  or  abscess.  An  abscess 
may  be  defined  as  a  cii'cnmscribed  collection  of  pus,  the 
result  of  inflammation.    It  may  be  acute  or  chronic. 

J  cuteAhscess. — The  formation  of  an  abscess  may  perhaps 
best  be  studied  as  it  occurs  in  the  superficial  tissues.  We 
have  alreadj^  seen  that  an  inflamed  part  is  hot.  red,  swollen, 
and  painful.  If  the  inflammation  ends  in  suppuration,  the 
swelling  which  was  more  or  less  diffuse  becomes  circum- 
scribed and  pronounced,  the  redness  localized  and  more 
intense,  the  pain  assumes  a  throbbing  character,  and  a 
distinct  chill  or  rigor  is  generally  experienced.  (Jn 
pressing  lightly  with  the  fingers  on  the  inflamed  part  a 
sensation  of  fluid  beneath  the  skin  is  felt,  and  Jiiiduallcn 
is  said  to  be  present.  If  left  to  nature  the  abscess  makes 
its  way  in  the  direction  of  least  resistance,  i.e.,  generally 
towards  the  free  sui'face  of  the  skin,  or  if  more  deeply 
seated,  towards  a  mucous  canal,  serous  cavity,  or  the 
interior  of  a  joint.  Continuing  to  take  a  superficial 
abscess  as  our  example,  one  ]iart  of  the  inflamed  area 
becomes  more  prominent  than  the  rest,  and  the  skin  over 
it  red  and  glazed.  The  abscess  is  said  to  point.  The 
skin  will  shortly  ulcerate  or  slough,  and  bm-sting  of  the 
abscess  with  discharge  of  the  pus  will  ensue.  On  the 
evacuation  of  the  pus  either  naturally  as  above,  or  through 
an  incision  artificially  made,  the  walls  fall  more  or  loss 
together,  and  the  cavity  is  gradually  filled  up  by  granula- 
tions till  finally  only  a"  scar  remains.  The  miiniiv  rhaiujo^ 
concerned  in  this  process  are  briefly  as  follows  : — Tlie  leu- 
cocytes whii'h  have  csca]ied  from  the  vessels  in  the  way 
already  described  aggregate  at  the  focus  of  inllammalion  : 
the  tissues,  in  jiart  from  the  ]n-essure  of  the^  leucocytes, 
in  part  from  the  original  injury,  and  in  part  from  lack  of 
nourishment  consecpient  on  the  thrombosis  of  the  vessels, 
undergo  softening  and  liquefaction,  and  finally  disai>i)(>aT 
nmongthe  leucocytes  which  now  c()m])letely  rcjilace  them 
in  tlie  form  of  a  'mass  of  small  round  cells  (gninulation- 
tissue).  The  cells  in  the  centre  of  Ihis  dense  mass  being 
also  cut  oir  from  their  nutrient  su]iply  by  the  destruction 
(,r  ilie  vessels,  in  their  turn  deg(>nerate  and  ilie.  and  are 
now  found  Hunt  in-  in  a  lluid  forin(>d  by  the  li(|U('tied 
tissues  and  seivns  cNudatien  infiltrating  the  part,  'i'lie 
dead  leucocytes  are  known  as  /,//s-ce)-y-i(.«f/<-.i.  the  fluid  as 
li,liii,r  jnirii^'.  Thus  a  cavity  is  formed  containing  ])us  and 
surrounded  by  a  laver  of  vascular  graiiulation-lissue  {Ihc^ 
lii/iii/rnic    ::o)ir).     The    accompanying    woodcut  (lig.  2) 
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illustrates  diagram matically  the  appearance  that  would 
be  presented  by  a  section  thi'ough  an  abscess  and  the 
surrounding  tissues.  In  the  centre  is  the  abscess  cavity  ; 
around  this  in  the  upper  half  of  the  diagram  are  zones 
representing  the  inflammatory  changes  in  various  stages 
of  progress.    When  an  abscess  enlarges  it  is  simply  by 


the  extension  of  the  inflammatory  process  from  zone  to 
zone.  The  central  cavity  increases  by  the  successive 
degeneration  of  the  small  round  cells,  which  fall  into  the 
cavity  and  become  pus  -  coriDuscles,  whilst  what  w;is 
formerly  the  zone  of  thrombosis  is  now  converted  by  the 
aggregation  of  the  leucocytes  into  the  zone  of  small  round 
cells,  the  zone  of  dilat(3d  vessels  and  retarded  How  into 
the  zone  of  thrombosis,  and  so  on  to  the  circumference, 
ouch  at  least  occurs  when  an  alwcess  sju'eads  uniforndy 
in  all  directions.  Usually,  hnwover,  it  makes  its  way  in 
the  (hre(;tion  of  least  rcsistaucf^  these  changes  then  oc- 
currmg  cliicdy  at  that  part.  1  f  an  a.bscess  is  not  oiicnod 
the  toiiHion  and  the  prcscur,,  ,,|'  the  pus  keep  up  the 
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iuflaDimation,  but  -when  the  pus  is  evacuated  and  all  ! 
sources  of  irritation  are  removed  the  circulation  in  the  ; 
vessels  around  resumes  its  normal  state.  The  walls  in  t 
consequence  of  the  pressure  of  the  surroi;ndin<;  tissues  r 
fall  niorc  or  less  into  contact,  and  what  remains  of  the  > 
cavity  is  gradually  tilled  up  hy  the  growth  of  the  grauu-  • 
lation-tissue.  The  granulation-tissue  is  developed  into  i 
fibrous  tissue,  which  in  its  turn  contracts,  obliterating  the  \ 
blood-vessels,  and  is  converted  into  dense  cicatiicial  I 
tissue.  In  the  lower  half  of  the  diagi'am  (fig.  '2)  in<-  i 
zones  representing  the  various  changes  in  the  process  oi  I 
healing.  I 

('hnrnders  of  'pus. — Pus  from  an  acute  abscess  in  an  I 
otherwise  healthy  person  is  called  lieu/fJuj  or  JaudalJe.    It  I 
is  a  thick,  creamy,  opaque,  j'ellowish- white,  slightly  I 
alkaline  fluid,  with  a  faiutish  smell,  saltish  taste,  and  a  I 
spei-ific  gravity  of  about  1().'3().    If  a  droji  is  examined  \ 
under  the  micro.scoijc  it  is  found  to  consist  of  a  fliiid  (the 
liquor  puris)  and  corpuscles   (pus-cellsV    The  greater 
number  of  these  corpuscles  are  globular,  slightly  granular, 
measure        of  an  inch  in  diameter,  and  contain  two  or 
three  nuclei  -w-hicli  arc  made  more  evident  on  the  addition 
of  acetic  acid  to  clear  up  the  granular  matt(n-.  Amongst 
them  maybe  seen  other  corpuscles  indistinguishable  from 
leucocytes,  and  exhibiting  when  examined  on  a  warm 
stage  ama'boid  movements.     The   latter  aiv  jirobably 
living  leucocytes  whirh  have  escajtrd  into  the  ;ibscess 
cavity,  the   former   li'ucocytes  which  have  undergone 
degeneration  and  death.     TIk^  lii|niir  -jiuris  rnnsists  of 
water,  albumcm,  and  salts,  of  whicli  clilnvide  of  sudium  is 
the  chief.    It  (•oagnlat(\s  on  boiling.    Tliough  ])robably 
derived  in  chief  jmrt  IVom  lln'  cxudaliiin  of  tln'  serum 
through  the  vessels,  it  ililfers  rinm  serum  in  that  it  do(v- 
not  coagulate  spontaneously.     in  aeute  abscesses  the  ]m> 
contains  grainilar  material  derived  from   the  ra])id  de- 
generation of  the  tissiies,  and  various  si)ecii^s  of  micrococci. 
If  idlowed  to  stand  or  to  deconqiose  in  an  uiipei'fectly 
draini'd  absi'ess-ca\  ity,  it  will  b(>  founil  moreover  teeming  \ 
\\\\\\  llie  l)acteiia  of  jiutrefaction. 

\'it ri'l ii!t  e/'  jiKH.     I'ns  is  variously  sjiobcn  of  as  smiii'iiy 
when  it  contains  blood.  ^vllen  ]>ort ions  of  coagulate<l  ■ 

librin  are  seen  lloaling  in  it,  irh<n-<'i"<  \y\\v\\  of  a  watery  ' 
consistency,  m  nrn-jin-t  wlien  mixed  willi  mucus,  and  in- 
/Ir^'/v  when  containing  micro-organisms.     In  some  in-  • 
stances  it  has    been  observed  to  have  a  bluish-green 
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colour  (blue  pus),  which,  is  supposed  to  he  clue  to  the 
presence  of  the  micrococcus  cyimeus. 

The  Causes  of  an  acute  abscess  may  broadly  be  said  to 
be  those  of  acute  inflammation,  and  need  not  again  be 
referred  to.  The  circimistances,  however,  which  cause 
the  inflammatory  process  to  terminate  in  suppuration  may 
briefly  be  said  to  be  the  presence  of  micro-organisms  and 
the  persistent  and  long-continued  action  of  an  iiiitant, 
whereby  is  induced  such  a  lowering  of  the  vitality  of  the 
tissues  and  amount  of  iujui'y  (^short  of  their  actual 
destruction  and  consequent  gangrene)  that  stasis  and 
coagulation  of  the  blood  in  the  vessels  ensue,  and  hence 
preclude  the  possibility  of  resolution  occurring. 

The  liympiums  of  an  acute  abscess  are  at  flrst  those  of 
inflammation,  followed,  whilst  pus  is  forming,  by  a  chill 
or  rigor  and  by  throbbing  pain  in  the  part.  The  pain, 
however,  usually  ceases  when  suppuration  is  fully  estab- 
lished. The  local  signs,  when  the  abscess  is  superflcial, 
are  pointing,  central  softeting,  and  when  about  to  burst,, 
a  red  and  glazed  appearance  of  the  skin  with  separation 
of  the  cuticle.  Deep  suppuration  is  often  diflicult  to 
detect;  deep-seated  fluctuation,  a'dema,  sub-cuticular 
mottling  and  tenderness  on  pressure  are  then  the  chief 
signs ;  but  puncture  with  a  grooved  needle  will  clear  up 
any  doubt. 

Trmtineid. — The  chief  indications  are  to  remove  the 
pus  with  as  little  injury  to  the  tissues  as  possible,  to 
ensure    a   sufficient  drain,  and  to  maintain  the  parts 
aseptic.    When  it  is  evident  that  suppuration  must  ensue 
it  should  be  i^i'omoted  by  moist  warmth  in  the  form  of 
a  large  linseed-meal  or  boracic  poultice  sprinkled  with 
opium,  or  hot  poppy  fomentations.    As  soon  as  fluctuation 
is  detected  the  abscess  shoi^ld  be  opened  by  making  a  free 
incision  in  the  most  dependent  part  or  where  it  is  pointing, 
of  coiu'se  taking  care  to  avoid  blood-vessels  or  other  im- 
portant structures  in  the  neighboiu'hood.    The  pus  should 
gcnerallj^  be  allowed  to  flow  out  of  its  own  accord.  To 
ensiu'C  a  thoroTigh  drain,  and  to  prevent  any  tension  from 
re-accumi;lation,    the   opening    should   be  free  and  a 
drainage  tidje  should  bo  inserted.    If  the  drainage  is 
elHcicnt,  no  harm  will  ensue  if  a,  ])oidtice,  the  favourite 
trf;iitment,  bo  applied,    lint  if  the  abscess  is  deep  and 
the  ajierturo  small  and  thei'o  is  thus  danger  of  the  pus 
becoming  retained  and  undergoing  deconqjosition,  anti- 
septic  dressings  should  be  used,  as  under  these  cir- 
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cumstances  the   retained   discharge   will  probablv  hr- 
under  some  degree  of  tension  and  the  g:-anulation-Valls 
ot  the  abscess  hence  inefficient  to  prevent  absorption 
Although  It  IS  a  rule  in  Surgery  to  open  an  abscess  as 
soon  as  fluctuation  clearly  shoM-s  that  ])us  has  formed 
tJiere   are  some  instances  in  which  this  is  e«peciallv 
imperative.    Thus  an  abscess  should  be  opened  earlV 
when  it  IS  situated  m  the  perinemji,  the  abdominal  oV 
thoracic  walls,  the  sheath  of  a  tendon,  under  deep  fa^cia^ 
or  the  peritoneum,  in  the  orbit,  near  a  joint,  and  in  the 
neck  li  attended  by  dyspnoea ;   when  obstructing^  some 
passage ;  when  caused  by  the  infiltration  of  urine°fa?ces 
kc  ;  and  when  a  spontaneous  opening  would  produce 
deformity'. 

_  Bilton's  method,  as  it  is  called,  of  opening  an  abscess 
IS  Tery  useful  when  the  abscess  is  situated" deeply  and 
amongst  important  structures,  as  at  the  root  of  the  neck 
or  m  the  axilla.  It  consists  in  making  an  incision 
through  the  skm  and  fascia,  and  then  workins  eeutlv  in 
the  direction  of  the  pus  with  a  director.  As  .?"oon  as  "pus 
presents,  a  pair  of  dressing  forceps  is  slid  along  the 
groove  of  the  director  into  the  abscess  ca^-itv.  the  director 
removed,  and  the  blades  of  the  forceps  separated  so  as  to 
stretch  the  opening  and  make  a  free  exit  for  the  pus. 

The  Copqilicdiiuiis  a/  unit,-  abscef.'^  are  :  1.  Hre'inorrhase 
from  the  involvement  of  a  largo  vcs.sel.  2.  The  implication 
of  some  important  part,  as  the  peritoneal  cavity,  the  in- 
terior of  ajoint,  cV'c.  a.  Degeneration  into  a'  sinus  or 
fistula.    4.  Ulood-])oisoning  (sajira  miu,  mia). 

CiiEoyic  AliscESs.— Tlie  process  by  wliicli  a  clironic 
abscess  is  formed  is  similar  to  lliat  d'.-scribod  under  the 
acute  variety.  The  preceding  inilammalion.  liowcyci-.  is 
of  a.  chronic  character,  and  llic  inis  is  formed  sldwly.  and 
when  deeply  seated  often  without  any  .-ynijitoms  of 
inflammation.  A.  chronic  aliscrss  has  "  a  tendi'iicv  lo 
buri'ow  in  the  tissues,  csjiecially  in  tlie  long  axis  oi'  tlie 
body  ;  and  ils  walls  often  become  condense,]  nnd  lliick- 
enod,  and  lined  wifli  a  layer  of  smoolli  granulations, 
which  give  it  a  yehciy  ;nid  niueous  nii'iiibrane-like  a]i]>ear- 
anee.  'J'lie  jms  may  be  lik(>  that  from  an  aeut(>  abscess. 
l>iit  is  fre(|neiitly  tliin  and  curdy.  IMierococci  and  Ihi- 
tubercle  bac'illus  are  snniet iiiies  found  in  it.    ft  never 

contains  bacteria  befoi'e  t lie  :i)iscess  is  o]iened.  Cniisi.  

A  chronic  abscess  is  generally  formed  in  connection 
with   dead  bone,  joint-disease,   a    caseating  Ivmjiliatic 
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£?land,  or  tubercular  deposit.    At  times  no  cause  can  be 
discovered.    The  symptoms  are  very  various,  and  ditier 
accordino'  as  the  abscess  is  found  m  connection  with  head 
bone,  a  "diseased  spine,  &c.,  and  Avill  be  again  referred  tu 
undpr  the  head  of  suppuration  m  bone,  psoas  abscess,  <.Vc. 
Here  it  mav  be  stated  generally  that  the  chief  signs  are  a 
iluctuating'  swelling,  often  unattended  Avith  any  sign  of 
inflammation,  and  the  presence  of   some  atiectiou,  as 
spinal  caries,  that  is  known  to  be  often  associated  with 
abscess     Before  a  chronic  abscess  is  opened  there  are 
usually  no  constitutional  symptoms;  but  subsequently 
hectic  fever  or  lardaceous  disease  of  the  viscera  is  very 
liable  to  ensue  and  terminate  fatally  from  exhaustion, 
renal  disease,  diarrhoea,  or  hepatic  mischief.  Diagnosis. 
—  A  chronic  abscess  may  be  mistaken  for  a  fatty  tirmour, 
a  hydatid  or  other  cyst,  a  blood-extravasation,  or  a  soft 
solid  tumour,  and  it  may  be  quite  impossible  to  arrive  at 
a  correct  diagnosis  without  puncture  with  a  grooved 
needle.    The  diagnostic  points  between  these  affections 
will  be  further  alluded  to  in  the  section  on  diseases  of 
reo-ions.    Terminations.— A.  chronic  abscess,  after  remain- 
ing quiescent  for  a  long  period,  may  take  on  increased 
action,  and  burst  either  externally,  or  into  amucoiis  canal, 
a  serous  cavity,  &c.  ;   or  the  watery  portions  of  the  pus 
may  be  absorbed,  leaving  behind  a  caseous  mass,_  which 
may  either  diy  up  or  undergo  calcitication ;  or  it  may 
remain  in  its  caseous  state  for  years,_  and  then  break 
down,    and   set  up   fresh    inflammation   around,  and 
produce  what  is  called  a  residual  abscess.    Trvatmnd. — 
iSmall  chronic  abscesses  unconnected  with  diseased  bone, 
joints,  &(■.,  may  bo  treated  like  other  abscesses  by  free 
incision,    drainage,    and    prevention    of  putrefaction. 
Ijarge  abscesses,  especially  when  the  result  of  spinal 
disease,    rc(iuirc   very   careful   management.     If  free 
drainage  and  antiseptic  precautions  are  neglected,  and 
the  pus  is  allowed  to  luidergo  putrefaction,  long-con- 
tinued sui)puration  and  attending  hectic  generally  follow 
and  fi'cfiueiitlv  terminate  fatally.    Hence,  many  adviso 
that  the  o])en"ing  of  a  chr(.)nic  abscess  should  be  delayed 
as  long  as  jiossihle — i.e.,  until  it  is  evident  from  the 
reddennig  of  the  skin,   and  its  near  approacli  to  the 
surlacc,  that  it  will,  if  lett  longer,  burst  spontaneously. 
The  ol)jections  to  this  ])lan  are,  that  the  evil  day  is  only 
pf)stpon(;d,  and  that  in  the  meantime  extensive  destruction 
of  the  tissues  is  taking  i>lace  as  the  abscess  is  allowed  to 
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enlarge.  The  best  plan  would  appear  to  be  to  aspii  ate 
the  abscess  frequently  so  as  to  reduce  its  size,  and  tbr-n 
to  open  it  freely  with  antiseptic  precautions,  and  ensure 
thorougOi  drainage  subse(|uently.  Aspiration  alone,  how- 
ever will  m  some  cases  suffice,  the  abscess  drying  up  and 
m  this  way  becoming  cured,  ^en  the  abscess  is  lined 
with  a  thick  layer  of  caseous  pus,  healing  will  be  pro- 
moted by  well  rubbing  the  walls  with  a  strong  solution 
of  chloride  of  zinc.  The  unhealthy  -rranulations 
tuberculous  abscesses  may  be  scrapecf  awav  with 
Volkmaiin's  spoon. 

JJiFFL-SE  supprnATiox  may  occui-  either,  1 .  in  the  sub 
stance  of  the  tissues  or  organs ;  or  2.  on  the  sui-face  of  th. 
skiu  or  a  mucous  or  serous  membrane.    As  example*  o 
the  former  may  be  cited  cellular,  and  cellulo-cutaueou- 
erysipelas,  m  which,  as  the  result  of  a  spreading  infectivt^ 
inflammation,    extensive    suppuration    occurs  throu^rh 
large  tracts  of  the  subcutaneous  tissue ;  as  examples  of 
the  latter,  gonorrhcea,  bronchitis,  and  .some  forms  of  peri- 
tonitis.   The  pathological  process  in  both  i.-;  i)racticallv 
similar,  only  that  in  one  the  intlammatorv  products  (pnsj 
are  diffused  through  the  tissues,  and  in  the  other,  over 
the  free  surface.    Suppuration  on  the  free  surface  of  the 
skiu  or  mucous  membrane  when  the  deeper  layers  of 
these  structures  are  invoh-ed,  is,  however,  sjioken  of 
generally  as  ulceration  ;  and  when  the  epithelial  layers 
only  are  ali'octed,  as  intertrigo  in  the  ca.^se  of  the  <kin 
and  as  jiurident  catarrh  m  the  case  of  a  mucous  mem- 
bra no. 

('(nislHiilloiKil    ftjici.-i    t,f    JoiKj-cohilnitdl  t<'ij,j,imiti(.i,. 
Hdhr  Jtrvi-  mill  1 .11  riliici iiHs  ilinmsc. — IIkc'J'Ic  i-.i:vKi;  is  a 
common  a<'comi)animent  of  ]irolonged  sujijniration  from 
wliatevcr  cause  when  the  wound  cainiot  lir  kc]it  ascj.tic 
and  cllicii'ntly  drained.    It  lias  licon  ascrilud  to  llu'diaiu 
on  (lie  sysfem  owing  to  (he  i'oriii.-ilion  of  large  (|uantitics 
"'I'  I'li^;    but  <]iis  is  ccrlainly  not  llic  only  Cause,    as  a 
'■liroiiic  abscess  jiiay  attain  a  \eiy  large  size,  and  oxi'^t  fnr 
yeais  unattended  liy  beelie  as  long  as  it  remains  un- 
ojieiied  :  iicii'  ;i  |'( er  o]ieniiig  does  hectic  occur  if  tlie  jms  can 
be  ])i-eveiij|.(l   froui  Undergoing  ])uti-efactive  changes,  and 
tlie  (  a\  i(y  can  lie  well  drained.    Jl  M'ould  llierefore  ratlier 
apjieai-fo  l)e  due  to  a  ebi-onie  blood-]i(iisoin"ng.  Conse(|Uent 
upon  tlie  alisor]i(ion  of  tlie  ]iredncts  of  jnitrefaction  in 
small  (pianlilies  at   a  time.     .Sv/z-y'/e-//.'.'.—  Hectic  fever  is 
clia I'acteiized  by  jirofuse  sweating.  ra]iid  wa.-^ting,  noc- 
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tiirnal  rises  of  temperature  with,  morning  remissions,  and 
generally  by  diarrhcca  and  dejDosits  of  urates  in  the 
urine.  The  face  is  pale  and  pinched,  the  cheek  Hushed, 
the  eye  bright,  the  pupil  dilated,  the  tongue  rod  and  dry 
at  the  edges,  and  the  pulse  rapid,  small,  and  weak.  The 
appetite  graduallj'  fails,  the  patient  becomes  weaker  and 
weaker,  and  dies  exhausted  of  diarrhoea,  lardaceous 
disease,  &c.  Trentiaent. — The  cause  of  the  suppuration 
should  be  removed,  or  if  this  is  impossible,  the  absorption 
of  sejitic  products  should  be  as  far  as  is  practicable 
controlled  by  establishing  a  free  drain  to  the  suppurating 
cayity,  and  by  preventing  by  the  use  of  antiseptics  the 
l^utrefaction  of  the  discharges.  At  the  same  time  the 
s_ystem  must  be  supported  by  noiirishing  diet  and 
stimulants,  a:id  the  sweating  combated  by  dilute  sul- 
phuric acid  or  atropine,  and  the  diarrhtca  b}^  02)ium, 
catechu,  or  other  astringents. 

liAUDAfEou.s  DISEASE  is  another  of  the  complications 
that  may  follow  prolonged  suppuration  consequent  upon 
long-standing  disease  of  the  bones  or  joints.  As  the 
disease,  however,  perhaps  falls  more  often  rmder  the 
notice  of  the  pliysician  than  of  the  surgeon,  the 
student,  for  a  description  of  it,  is  referred  to  a  work  on 
medicine. 


SINUS  AND  FISTULA. 

"When  an  abscess  opens  spontaneously,  or  is  opened 
artihcially,  we  have  seen  that  the  cavity  usually  fills  up 
with  granulations.  Under  some  circumstances,  however, 
as  when  an  abscess  is  connected  with  dead  bone,  or  con- 
tains a  foreign  body,  or  is  formed  in  CDunection  with  a 
Diucous  canal  oi'  secreting  gland,  or  its  walls  alter  opening 
arc  ])revented  from  remaining  in  contact  by  muscular 
action,  the  abscess  does  not  closi.s  but  degenerates  into  a 
.sup])urating  track  called  a,  sinus  or  fistula.  Though  the 
terms  sinus  and  fistula  are  often  used  synonymously,  the 
former  is  g(nierally  ajjpliod  to  such  a  track  whoTi  it  is 
only  open  at  one  end,  the  latter  wlien  it  is  open  at  both 
ends.  Although,  ])erha])s,  a,  sinus  or  a  fistula  more  often 
owes  its  origin  to  the  non-closure  of  an  abscess,  and  is 
hence  desci'iljed  lier'e,  it  may  also  be  the  result  of  a  wound, 
of  ulceration,  of  sloughing,  or  of  a,  congenital  defect. 
Special  I'oi-ms  of  fistuhn,  as  fistula  in  a.no,  recto-vesical. 
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sahvarj^  fistula,  &c..  -u-ill  receive  special  notice  under 
diseases  of  organs.    Here  generally  it  may  be  said  that  a 
sinus,  and  in  some  instances  a  fistula,  is  a  long  and  often 
tortuous  suppurating  track,  lined  ^'itli  a  false  membrane, 
and  usually  opening  in  the  midst  of  prominent  granula- 
tion.s.    Treaiine /it. —The  cause  should  be  sought,  and  if 
possible  removed,  and  the  avails  of  the  sinus  then  pressed 
together  by  careful  bandaging.    The  bandage  should  be 
so  applied  as  to  prevent  the  accumulation  of  pus  in  the 
deeper  end,  and  the  consequent  reconversion  of  the  sinus 
into  an  abscess.    If  this  is  found  impracticable,  a  drainase- 
tube  should  be  inserted  and  shortened  daily  as  the  siuu> 
gradually  fills  up  from  the  bottom.    When  the  sinus  has 
existed  long,  and  the  walls  are  callous  and  indurated,  it 
should  be  stimulated  by  injections  of  tinctm-e  of  iodine, 
nitrate  of  silver,  or  the  like.    Or  the  false  membrane  may 
be  destroyed  by  chloride  of  zinc,  the  galvano-cautery 
wire,  or  the  benzoline  or  actual  cauterv.  '  These  and  such 
like  means  failing",  the  sinus  .should  be  laid  freely  open 
the  false  membrane  scraped  away  by  a  Volkmann'.s  spooiK 
and  the  wound  plugged  -«'ith  iodoform  gauze  or  other 
antiseptic  material  to  ensure  healing  from  the  bottom. 
Where  the  laying  open  of  a  sinus  would  involve  important 
structures,  as  a  large  vessel,  or  necessitate  an  extensive 
wound,  or  is_  otherwise  impracticable  or  unadvisablo.  a 
counter-opening  should  be  made  liy  cutting  on  the  end  of 
a  long  i)robc,  and  the  sinus  then  drained  by  jiassing  a 
drainage-tube  at  first  through  it.  and  subsecjuentlv  in  at 
each  end,  and  gra(bially  withdrawing  the  twi)  portions  as 
the  sinus  heals.    At  the  same  time  that  these  local  moans 
are  adopted,  attention  mu.'^tbe  ])aid  to  the  general  healtli. 
as  the  intractability  of  a  sinus  may  dejM^nd  in  jiart.  oi-  evm 
entirely,  upon  some  constitulional   dci-angeuKMit.  Thr 
treatnu^nt  of  s])ecial  fisluhe  is  elscwlicre  described.  (Siv 
'isliihi  ill  a  110,  (if.) 


ri.cKKA  ri(i\  AMI  ri.(  Ki;s. 

T'r,ci;i;A'i'in\ is  .■inotliei-  of  llie  lcniiiii:ifions  of  inllam- 
ni:ili()ii,  and  ;is  we  li;n'e  iili-eaily  seen,  merely  dilVers  fioni 
SU]l]Mirat  inn  in  tliiit  llie  nni-  eeeurs  in  llie  sulislance  <if  tile 
tissues,  tlie  iillieren  tlie  free  surface.  Ill  Imtli  lliei'e  is 
minute  disintegratien  iiiid  ]ii|Uef;ietioii  ef  tlie  tissues -n-itli 
degeneration  and  death  of  tlie  iniiltrating  leucocytes;  in 
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I    suppuration,  however,  the  dead  prodiicts  being  unalalo  to 
I    escape  form  an  abscess,  wbilst  in  ulceration  the  broken- 
I    down  tissues  and  pus  are  cast  ot¥  as  soon  as  formed  as  a 
I    discharge  or  ichor.    An  abscess  may  therefore  be  said  to 
be  a  closed  ulcer,  an  ulcer  an  open  abscess.    This  mole- 
cular death  of  the  tissues  serves  to  distinguish  ulceration 
from  gangrene,  in  which  the  tissues  die  en.  masse  and  are 
cast  oif  in  the  form  of  a  slough.    The  two  processes, 
however,  are  freq^uently  combined.    The  softening  and 


Pig.  .3. — Diagram  of  ulceration.  Formation  of  graunlation- 
tissiie.  New  capillaries  growing  oat  amongst  the  small  I'aise  l 
cells  f  rom  the  old  capillaries. 

breaking  down  of  a  new  growth,  though  not  generallj' due 
to  inflammation,  are  also  spoken  of  as  ulceration.  Ulcera- 
tion may  occur  in  any  tissue  of  the  body.  Here,  how- 
ever, oui-  desci'iption  will  chiefly  applj-  to  the  i^rocess  as 
it  affects  the  skin  or  mucous  membrane.  Let  us  first 
study  the  process  as  it  may  be  followed  with  the  naked 
eye  in  a  portion  of  inflamed  skin.  The  cuticle  in  the 
centre  of  the  inflamed  sjiot  separates  or  is  rubbed  off,  and 
a  raw  surface  is  thus  left  w"hich  gradually  enlarges  in 
depth  and  extent,  leaving  an  angry-looking  sore  exuding 
a  sanious  discharge.  Supposing  the  destructive  process 
to  now  cease,  minute  red  points  called  granulations  spring 
lip  from  the  surface  of  the  sore,  and  the  discharge  is  re- 
jilacod  by  healthy  pus.  The  ulcer  skins  over  from  the 
margins,  till  the  raw  suii'ace  is  thus  covered  in,  and 
finally  a  smr  only  is  left  to  mailt  the  situation  of  the 
former  wound. 

llw  Minnie  Chavijcs  are  as  ff)llows  : — The  tissues  at  tlie 
focus  of  inflammation  wlierc  stasis  has  already  occurred 
become  inliltrated  witli  soriuii  and  leucocytes  ;  this  leads 
to  the  increased  proliferation  of  the  cells  of  the  cuticle, 
which  are  pushetl  f(n-ward  bol'oi'e  tliey  have  ]ia,d  time  ti) 
assume  their  horny  character,  and  the  cuti(^le  tluis 
softened  readily  sei)a!-ati'S  or  is  rubbed  oil,  ]ea,ving  tlie 
dermis  I'aw  and  (^xjxisi'd.  Tlie  iidiltrated  a,nd  softened 
tissues  forming  the  siu-face  of  tlie  sore  bt^come  tlisinte- 
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grated  by  the  pressure  of  the  leucocytes,  and  are  cast  oft  in 
a  molecular  and  parti}'  liquid  form",  -ndiile  tliose  a  little 
deeper  become  _  completely  replaced  by  the  leucocytes 
which  liere  as  in  suppimitiou  form  a  layer  of  vascidar 
granulation-tissue  (Fig.  '6),  essentially  .Similar  to  that 
forming  an  abscess  wall.  When  the  cause  of  the  ulcera- 
tion is  removed  the  cir-culation  around  becomes  normal, 
the  infiltration  of  leucocytes  and  serum  ceases,  and 
although  the  superficial  cells  of  the  granulation-tissue 
at  first  degenerate  and  are  cast  off  as  pus.  under  healthy 
conditions  the  granulatiou-tissuo  soon  outbalances  in  its 
growth  the  .superficial  disintegration  and  thus  fills  up  the 
idcer.  Now  epithelium  is  formed  from  the  old  epithelium 
at  the  margin  of  the  ulcer,  and  gradually  spreads  over  the 
surface  of  the  granulations  tdl  the  ulcer  is  finally  skinned 
over.  The  grauidations  develop  into  fibrous  tissue  which 
slowly  contracts,  helping  to  reduce  the  size  of  the 
wound. 

Cfdises. — Ulceration,  except  in  the  case  of  new  growths, 
where  it  is  brought  aliout  by  the  pressure  of" the  in- 
filtrating cell-growth,  is  the  result  of  inilammatiou. 
Por  a  fuller  accoimt  of  the  causes  of  ulceration  we  must 
therefore  refer  the  student  to  the  causes  of  inflammation. 
Here  it  may  briefly  be  said  that  the  ulcerations  oi  the  in- 
tegimieuts  so  common  in  surgical  practice  are  generally 
the  result  of : — 1.  Injury,  often  .sliu'lit.  inibcted  on  parts 
the  vitality  of  which  is  already  l()^^•ere(l  by  poor  living, 
advancing  age,  and  chronic  congestions  duo  to  varicose 
veins,  long-standing,  iV:c.  2.  ( 'ei  lain  mi.rbid  states  of  the 
svstem,  such  as  ure  induced  by  sy])l)iHs  and  struma.  .'3. 
I'ressure,  especi;illy  ^\■lle^  cdujoined  ^\•it]l  a  defective^ 
nerve-.supply,  as  an  exanijile  (.f  Avhich  may  be  mentioned 
bed-sores  occurring  in  cases  of  injury  to  tlie  sjuual 
cord. 

Tbe  1  ri'iii iiii'iil  of  idc(>raliiin  ^•aries  accdi'ibiig  to  the  lucal 
C(ni(b1  iini  dl'  llie  ulcer  anil  llie  eeii>)itulional  s1;ite  ni'  llie 
])alieuf.  and  will  be  discussed  under  ^  arieties  of  I'leers. 
All  lhat  need  111'  said  in  ii:eneral  is,  lliat  Ihe  cause  sliiinld 
if  ]inssilile  lie  I'l ■! 1 1 o\-ed ,  all  sources  (if  irritation  avoided. 
Hie  coustitutidual  slate  nf  tlie  ])atienl  trealed  witli  a]i]iro- 
]ii  i:ile  renicilles,  and  such  dressings  a]i]i]ieil  as  are  nidi- 
(■ated  by  the  Ideal  cmidilidn  cif  tlie  ulcer. 

1  )isi:asi:s  (U-  <  h  a  run  i;s.  Al'ler  mti  uh  er  has  Inhaled 
over  anil  tlie  granuhitidii-tissue  lias  liccn  cdnverte<l  into 
librous  tissue,  this  latter  continues  to  .slu'ink,  leading  to 
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obliteration   of   the   blood-vessels  in  the  cicatrix  and 
I    cansing  contraction   and   often  distortion  of  the  snr- 
I    rounding-  parts.     Cicatrices   differ   from  normal  skin 
I    in  that  they  are  devoid  of  sweat -ducts,  hair-follicles, 
sebaceous  glands,  andlymphatics,  and  being  also  but  poorly 
suppUed  with  nerves  and  vessels,  are  very  apt  to  break 
down  on  slight  provocation  leading  to  a  re-opening  of  the 
ulcer.    Moreover,  owing  to  their  unstable  nature  they  are 
liable  to  undergo  certain  changes  and  become  the  seat 
of  eczema,  hypertrophy,  keloid,  epithelioma  and  warty 
excrescences,  and  to  be  attended  with  itching,  pain, 
and  intense  neuralgia. 

TJLCEES. 

An  ulcer  is  the  term  applied  to  an  open  sore  produced 
by  a  loss  of  substance  of  the  free  surface  of  the  skin  or 
mucous  membrane  in  the  process  of  ulceration,  or  of 
ulceration  and  gangrene  combined.  The  term,  moreover, 
is  sometimes  extended  to  any  open  granulating  wound  the 
result  of  an  injury  or  operation. 

Varieties  of  Ulcers. — The  various  names  given  to  ulcers 
are  derived  either  from  their  local  conditions  and  sur- 
roundings or  from  their  specific  cause.  The  characters  of 
the  specific  ulcers,  however,  often  become  obscured  by 
accidental  local  conditions,  and  these  latter  again  are 
constantly  changing  from  day  to  day,  so  that  an  ulcer 
which  at  one  time  would  be  called  callous  may  at  another 
be  in  a  sloughing  state.  The  following  are  examples  of 
the  chief  types  of  ulcers,  but  in  practice  many  minor 
shades  of  difference  in  the  local  appearances  are  met 
with,  so  that  it  may  be  difficult  or  impossible  to  assign  a 
given  ulcer  to  a  pLirticular  type. 

A.   Ulcers  luhose  characters  depend  upon  their  local 
condition. 

1.  TJic  simple,  liealUiy,  or  liealimj  ulver.- — The  edges  are 
smooth  and  shelving,  and  extend  in  the  form  of  a  bluish- 
white  film  over  the  marginal  granulations.  The  base  is 
level,  or  nearly  so,  and  covered  Avitli  healthy  graniila- 
tions.  .The  discharge  is  Luuhibic  ])us,  or  if  the  ulcer  is 
dressed  antiseptically,  and  a.ll  irritation  avoidrul,  merely 
healthy  serum.    The  surrounding  skin  is  liealthy.  This 
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is  tlie  type  that  all  ulcers  assume  vrhen  healing.  Tre^d- 
'y/'/e?',#._— Eest  and  protection  by  any  lij^ht  unirritating 
dressing  is  all  that  is  usually  required".    "When  large,  cica- 
trization may  be  promoted  by  skin-grafting.    SmaU  pieces 
of  healthy  .skin,  including  the  rete  uiucosum  or  activelv- 
growing  epithelial  layer  but  not  the  whole  thickness  "of 
the  corium,  should  be  snipped  from  the  patient's  arm  or 
elsewhere  by  the  skin-grafting  scissors  and  piaced  at  once 
with  gentle  pressure  on  the  granulating  surface  of  the 
ulcer,  and  retained  there  by  suitable  dressings  until  they 
have  become  adherent.    After  a  few  days  the  gi'af ts  often 
disappear,  but  this  may  only  be  owing  to  the  loss  of  the 
horny  layer  of  the  epidermis  which  gives  it  its  opacitv. 
The  active  deeper  layer  which  is  transparent  may  stiii 
be  there,  and  the  grafts,  if  the  process  is  successful,  will 
become  apparent  in  a  few  days,  as  in  the  course  of  growth 
the  deeper  cells  are  pushed  forward  and  become  "horny. 
From  each  islet  of  epithelium  thus  grafted  new  epithelium 
spreads  over  the  surface  of  the  sore.    The  granulating 
surface  of  the  ulcer  must  be  healthy  or  the  grafting  will 
not  succeed. 

Sponge-grafting,  when  the  ulcer  is  deep,  has  been  re- 
commended by  Professor  Hamilton,  but  in  the  cases  in 
which  I  have  seen  it  tried  it  has  not  been  successful. 

The  exidierant  or  fuufjoiis  ulcer  is  generally  duo  to  ob- 
structed venous  return  from  the  granulations,  the  result 
of  undue  contraction  of  surrounding  tissues,  as  seen,  for 
example,  after  a  burn.  The  edges  are  healthy,  but  tlio 
granulations  rise  up  above  the  surface,  and  are  turgid.  d;n-k 
r(.'d,  redundant,  and  roadily  bleed.  The  discliarge  is 
purulent.  Trcatmi-id. — Solid  nitrate  of  silver  .-should  be 
rubbed  over  the  granulations  until  1h(\v  ai'e  reduced  to 
healthy  projiortions. 

The  will  iiiiilinis  iir  iniil:  iilrt  r  genr'rally  occurs  in  con- 
nection with  siriniiuus  lioues  or  joints,  but  any  ulcer  mav 
becouu;  (I'deuiatows  if  lirnHng  is  delayed  by  tlu^  too  Ioiil'- 
us(\  of  emollient  a])])]ications.  T1h>  edges  and  suiTound- 
iugs  are  generally  healthy  ;  and  the  granulations  ii]iraised, 
llabliy.  bullions,  senii-translueent,  ■uatei-y,  and  friable. 
Tlie  (lis(harge  is  jirni'iise  and  ■watery.  '/'nutiiii  uf. 
li'enioval  111'  tlie  cause  where  ]tossib]e  ;  uniform  ]iressure; 
and  ajiplicalidn  nl'  jdliims  ol'  uiti'ate  <if  sih'er.  oi-  like 
ast  ringents. 

77/''  iiijldvniiiilnrii  and  iit/lmrKiI  ulcer.  These  lei'nis 
are  applied  to  uk'eis  in  \\-liic]i  the  inflammatory  ])heiio- 
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menfi  are  the  most  marked  feature.  The  inflammation 
may  tlepend  ou  some  constitutional  distui'bance  conse- 
quent upon  alcoholism,  poor  living,  and  the  like  ;  or  it 
may  be  the  result  of  local  irritation  applied  to  any  ulcer 
whatever  its  previous  character.  Eor  the  purpose  of  dis- 
tinction, the  term  inflammatory  is  applied  to  the  former 
condition,  whilst  the  term  inflamed  is  generallj^  restricted 
to  ulcers  of  the  latter  class.  Inflammatory  ulcers  have 
generally  an  irregular  shape,  the  edges  ai'e  I'agged  and 
shreddy,  or  abrupt  or  sharp-cut,  the  surroimding  skin  is 
red  and  edematous,  the  base  A'oid  of  granulations,  dry, 
li^s-id-red,  or  covered  with  a  serous  or  sanious  discharge 
mixed  with  tissue-debris,  and  if  the  inflammation  is  very 
acute,  yellow  sloughs.  When  inflammation  attacks  a 
previously  granulating  ulcer,  the  granulations  become 
florid  and  swollen,  and  generally  slough,  whilst  the 
surrounding  parts  present  the  ordinary  inflammatory 
phenomena.  The  treatment  should  consist  of  rest,  the 
elevation  of  the  part,  the  removal  of  all  local  irritation, 
the  application  of  warm  antiseptic  lotions,  as  boracic  acid, 
on  lint,  and  attention  to  the  constitutional  state  and 
regulation  of  the  secretions. 

The  slongJang  itlcer. — This  is  merelj^  a  severer  degree  of 
the  f orrner,  and  _  differs  from  it  in  that  the  inflammatory 
process  is  more  intense  and  of  a  spreading  and  infective 
character.  It  is  seldom  met  with  except  in  connection  with 
venereal  disease.  The  nicer  spreads  with  great  rapidity, 
the  edges  are  undermined,  inverted,  and  dusky  red, 
and  the  base  is  covered  by  an  ash-grey  or  black  slough. 
There  is  commonly  much  pain  and  severe  constitutional 
fever.  The  treat ment  is  similar  to  that  of  the  inflamed 
yai-iety.  Antiseptics  should  be  freely  used  it'  the  nicer 
is  foul,  and  opium  given  if  there  is  ixiuch  pain.  When 
due  to  syphilis,  the  proper  remedies  for  that  affection 
should,  of  course,  be  given  ;  but  mercury  should  be  used 
cautiously,  or  be  altogether  withheld  till  the  sloughing 
has  ceased. 

The.  p/iaf/erhnnir.  ulcer,  owing  to  improved  sanitation 
and  hygiene,  and  tlie  more  sci(;ntific  treatment  of 
■wounds,  is  seldo7ii  seen  at  the  present  day,  except  in  con- 
nection with  vcmn'oal  dis(!a,s(!  in  persons' whose  constitu- 
tion is  thoiYjugldy  liroken  down  by  intomporanco,  poor 
living,  .and  -liiicral  neglect.  Th(!  ('xciting  cause  is  jiro- 
bably  inoculation  with  a,  specific  iiiicro-orga.nism.  Tlio 
edges  of  the  arc  irregular,  swollen,  ami  undcrininnd 
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and  of  a  dark,  piirplish,  and  dusky  red  colour.  The  .sur- 
face is  devoid  of  granulations,  and  covered  ^n'itli  a  diirk 
blood-stained  icliorous  discharge,  often  mixed  with 
sloughs.  When  the  sloughing  jjroceeds  to  auj'  extent, 
the  ulcer  is  spoken  of  as  sJoti;/hiin/  pJiufjedti-xa.  The 
ulcer  spreads  "with  fearful  rapidity,  and  often  destroys  the 
whole  organ,  as  the  penis  or  vulva,  and  is  attended  with 
severe  constitutional  distui'bance.  Treat  inent.  —  The 
patient  should  be  placed  under  an  antesthetic,  the  surface 
of  the  ulcer  dried,  and  then  thoroughly  destroyed  with 
fuming  nitric  acid.  The  continuous  use  of  the  hot  bath 
is  often  of  much  service  in  phagedteua  of  the  penis  and 
vulva.  Internally  opium  should  be  given  in  full  doses, 
with  tonics,  nourishing  diet,  and  when  .mdicated,  stimu- 
lants. Thoi'ough  ventilation  and  good  hygiene  generally 
are  imperative. 

The  chronic,  caUons,  or  iinJnlcid  viccr. — This  condition 
of  an  ulcer  is  the  result  of  continued  irritation  and  neglect, 
in  consequence  of  which  the  edges  become  infiltrated  with 
inflammatory  material,  which  impedes  the  circulation  and 
prevents  healing.  It  is  very  common  in  the  lower  third 
of  the  leg  in  the  jioorer  classes.  The  edges  are  smooth. 
Avhite,  callous,  roiuided,  steep,  and  (|uite  insensitive  when 
touched.  The  .skin  around  is  generally  congested  or 
eczematous.  The  base  is  covered  with  a  tliin  .smious  dis- 
charge, whilst  there  arc  either  jio  gi-annlatioiis,  or  such  as 
are  present  arc  small,  llabby,  pale,  and  ill-fdrmod.  These 
ulcers  often  exi.st  for  years,  and  arc  usually  attended 
with  little  pain,  and  tlumgh  they  ar<>  at  tinu-s  small,  at 
other  times  extend  nearly  round  the  leg.  Tliey  aiv  ol'ti-n 
.adherent  to  tht^  fascia,  pcriosti'um.  or  bone.  Old  calbms 
ulcers  when  subjected  to  contnnicd  irritation  arc  apt.  as 
ago  advances,  to  become  eititheliomalous.  'rreuiminl. — 
Tlie  callous  edges  .should  first  be  .softened  by  emollient 
dressings,  and  uniftn'm  ])ressnre  snbsc(iuent]y  a]i]iHeil 
l)y  a  Martin's  bandage,  or  by  .strai)].ing  and  a  bandage 
ailer  l!aynton"s  method.  AVlien  very  large,  amiaita- 
tion  under  some  circumstances  may  be  called  for. 

The  ntrlcos,  and  ic-:cuiaimH  f/rcr.— Tliese  tei-ms  are 
ai)p]ied  to  any  ulcer,  whatever  its  other  characters,  when 
associated  respectively  with  a  varicose  state  of  veins, 
or  an  ec/.ematous  conllition  of  the  skin.  T>otb  conditions 
frequently  occur  together,  and  are  generally  dejiendent  on 
a  A-aricose  state  of  the  veins,  and  will  be  described  under 
Diseases  of  the  Veins. 
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The  irritaUe  or  painful  ulcer. — Thougli  any  ulcer  may 
be  irritable  or  painful,  "tbe  above  terms  are  generally  re- 
-  stricted  to  a  small  painful  fissure  about  tbe  anus  (sec 
Diseases  of  Eectum),  and  to  a  small,  superficial,  generally 
congested  ulcer,  commonly  situated  about  tbe  ankle,  and 
occuiing  cbiefly  in  women  beyond  middle  life.    Tbe  pain 
is  often'intense,  and  is  generally  believed  to  depend  upon 
the  involvement  of  tbe  nerve  endings.    Treatment— Ttia 
improvement  of  tbe  general  bealtb,  small  doses  of  opiimi, 
and  cauterization  witb  nitrate  of  silver  will  often  suffice 
\  to  cure  tbe  ulcer.    In  inveterate  cases  an  attempt  may 
ibe  made  to  divide  tbe  nerves  subcutaneously  after  tbe 
manner  of  Hilton. 

B.  Ulcers  ivJiose  cJuiracfers  depend  upon  their  specif  c 
origin. 

Tuhercitluus  or  Strumnu?  ulcers  are  generally  due  to  tbe 
breaking  down  of  enlarged  tuberculous  lympbatic  glands, 
the  bursting  of  subcutaneous  tuberculous  abscesses,  or 
the  ulceration  of  the  so-called  tubercvilous  or  strumous 
nodules.  They  are  generally  multiple  and  often  confluent, 
forming  an  irregular  indolent  sore.  Tbe  edges  are  pale, 
bluisb-pink,  tbin,  and  undermined.  Tbe  granidations 
t  are  pale,  edematous,  protruding,  and  readily  bleed  when 

■  touched.     Tbe  discharge  is  thin,  yellowisb-grecn  and 
scanty.    Enlarged  glands  and  cicatrices  of  ulcers  are 

I  frequently  present  in  their  near  neighbourhood.  The 
'  cicatrices  are  generally  raised,  pale  pink  or  white,  whilst 
!'  the  skin  is  often  puckered  in  around  them.  Treatment.  — 
(  Constitutionally  that  for  struma  and  tubercle.  Locally 
i  the  sore  should  bo  destroyed  by  paring  away  tbe  edges 
j  and  scr^aping  tbe  base  with  a  Volkmann's  spoon.  The 
:  cicatrices  may  sometimes  bo  dispersed  by  repeated  blis- 

tarings  or  by  siibcutaneous  division. 
I     Sijphilitic   ulcers. — Primary   ulcers   or    chancres  are 
'  described  under  syphilis.    Tliose  occurring  in  the  course 

of  constitutional  syphilis  may  bo  divided  into  the  supor- 

■  ficial  and  deep. 

a.  The  su/mrjirial  occur  in  tbe  course  of  tubercular  and 
i  pustular  sypbilides,  and  are  often  associated  with  patches 
I  of  those  eruptions  on  other  parts  of  the  body.    They  are 
'  usually  circnilar  or  croscontic  in  shape,  spreading  by 
their  convex  margin,  and  healing  on  their  concave.  Tlun'r 
'^■'Iges  are  sharp-cut  and  often  surrounded  by  an  areola  of 

\V.  T) 
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dusky  recluess  ;  their  base  is  but  slightly  depressed,  and 
of  a  dark  red  coloui-,  and  is  often  covered  by  a  yellow 
slougli,  or  a  rui^ial  or  ectbymatous  scab.  Several  of 
these  ulcers  frequently  coalesce,  giving  rise  to  a  serj^iginous 
or  annular  form  of  ulceration,  which  is  very  characteiistic 
of  syphilis.    Treatment. — See  Syi'IIILis. 

b.  The  deep  are  due  to  the  breaking  down  of  gummata. 
They  are  circular  or  oval  in  shape  ;  their  edges  are  steep, 
sharp-cut,  slightly  scooped  out,  and  of  a  dull  red  colour ; 
and  their  base  is  depressed  and  covered  with  a  yellow  wet- 
washleatlier-like  slough  and  the  debris  of  breaking-down 
tissue.  They  leave  slightly  depressed,  white  cicatrices, 
often  surrounded  with  pigmentation.  Treatment.- — Con- 
stitutionally, iodide  of  potassium  should  be  given  in  full 
doses,  combined  in  obstinate  cases  with  small  doses  of 
mercury  ;  whilst  locally  a  poultice  may  be  ajiplied  till  the 
slough  has  separated,  and  then  black  wash,  iodoform,  or 
the  red  oxide  of  mercury  ointment. 

Oouty  ulcers  are  such  as  are  met  with  over  gouty  parts. 
They  are  small  and  superficial,  and  the  discharge  as  it 
dries  leaves  a  chalk-like  deposit  of  urate  of  soda  on  the 
sui'face  of  the  ulcer. 

The  scorhuiic  ulcer.  Should  an  ulcer  exist  in  a  person 
affected  with  scurvy,  its  siu-face  becomes  covered  by  a 
spongy,  dark-coloiu'cd,  strongly-adherent  fcvtid  crust, 
the  removal  of  which  is  attended  with  free  bleeding, 
and  is  followed  by  the  ra])id  reiircnbiction  of  the  same 
material. 

Litjious,  epiihcliornatous,  rodent,  card ixmudous,  ciik}  sat  co- 
matdus  ulcers  will  bo  foamd  described  in  the  .sections  on 
Lupus,  Tumours,  e^c. 


(LVXGV.KXE  01!  :\ini!TlKlCATTOX. 

Although  gangrene  may  occur  from  causes  other  tliun 
inflainmatinn,  it  is,  as  wo  have  seen,  one  of  its  results, 
and  is  therefore  described  lierc.  It  dilVers  from  ulceration 
in  that  tlio  iifi'ected  tissue  dies  en  niaiisc  instead  of  in  a 
molecular  manner. 

General  untlinc  of  the  /irvccss. — Let  us  take  as  our  type 
gangreuf!  as  it  occurs  iu  a  su])erficial  part  as  the  result  of 
inflainmation.  Tlio  iiart  wliich  was  ]irevi(msly  hot.  red, 
]iaiuful,  au<l  swelled  becomes  cold,  gradually  falling  to  the 
temperature  of  the  surrounding  medium.   Tlie  ]iain.  wliich 
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just  before  the  gangi-ene  sets  in,  is  often  of  a  peraliar 
LiuTiing  character,  ceases,  and  sensation  is  completely  lost 
hoth  to  the  touch  and  to  other  external  stimiili.  The  skin, 
formerly  red,  becomes  of  a  peculiar  pale  earthy  colour, 
mottled  in  places  with  patches  of  green  or  red.  Now  the 
cuticle  separates  in  the  form  of  blebs,  or  can  be  removed 
by  gentle  touching,  leaving  the  dermis  below  wet  and 
slipijery.  A  peculiar  crepitant  sensation  is  felt  on  pres- 
sure, on  account  of  the  formation  of  putrescent  gases  in 
the  tissues,  which,  if  cut  into,  are  found  stained  and  in- 
filtrated mth  a  red  fluid.  The  part  next  becomes  blackish- 
brown,  and  exhales  the  peculiar  odour  of  decomposing 
animal  matter.  Supposing  the  jorocess  ceases  to  spread, 
ulceration  is  set  up  at  the  expense  of  the  living:  tissue 
bordering  upon  the  gangrenous  part ;  a  bright  red  line  (the 
line  of  demarcation  as  it  is  called)  is  thus  formed  between 
the  li-^-ing  and  the  dead ;  this  deepens,  and  finally  the 
gangrenous  part  is  thi'own  off  in  the  form  of  a  spJm.rehis 
or  slough,  leaving  a  healthy  granulating  wound  which 
cicatrizes  in  the  usual  way.  The  minute  changes  which 
occur  diu'ing  the  above  process  are  as  follows : — The  infil- 
tration of  the  leucocytes  is  so  excessive  that  the  blood 
supply  of  the  tissues  at  the  focus  of  inflammation  is  cut 
off  by  the  compression  and  thrombosis  of  the  smaller 
arteries  and  capillaries,  and  the  part  loses' its  vitality  and 
dies;  the  red  corpuscles  break  down,  and  their  hremo- 
globin  is  dissolved  in  the  albuminous  fluid  infiltrating  the 
tissues,  and  stains  them  a  deep  red.  Septic  bacteria  make 
their  way  through  the  skin  and  putrefaction  sets  in.  The 
tissues  disintegrate  and  liquefy,  sulphuretted  hydrogen 
and  other  putrescent  gases  are  generated,  and  the  part 
rapidly  passes  through  changes  similar  to  those  it  would 
iindorgo  if  it  wore  no  longer  in  connection  with  the  body. 
Unless  bacteria  enter,  the  tissues  imdergo  fatty  changes 
(necrobiosis),  not  putrefa-ction.  When  the  gangrene  ceases 
■  to  spread,  the  living  tissues  immediaftdy  in  contact  with 
'  the  dead  part,  owing  to  thfi  irritation  of  its  presence,  be- 
come intensely  congested  (hence  the  rod  lino  of  demarca- 
tion) and,  subsequently,  in  consoquence  of  thoir  iiifiltration 
with  leucocytes,  soften  and  break  down  into  ]ms  in  the 
way  described  imder  Ulceration,  and  their  cohesion  being 
thus  lost,  the  dead  part  is  cast  off.  litem orrhago,  during 
the  process  of  separation,  is  preventfid  by  tho  tlirond)i 
filling  the  vessels,  which,  sidisoqiiontly,  bccomo  perma- 
nently scaled  as  explained  in  the  section  on  lliomorrhago. 

n  2 
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Grranulations  in  the  meanwliile  spring  up  on  the  sm-face 
of  the  iilcer  left  oji  the  removal  of  the  slough,  and  cicatri- 
zation is  finally  effected.  In.  the  mean-n-hile,  if  the  gan- 
grene is  at  all  extensive,  or  affects  a  vital  organ,  as  a 
knuckle  of  intestine,  it  exercises  a  marked  effect  on  the 
constitution.  The  vital  powers  are  depressed,  the  heart's 
action  is  feeble,  the  pulse  small,  soft,  and  quickened,  the 
tongue  dry  and  brown,  the  lips  are  covered  with  sordes, 
and  the  appetite  is  lost ;  whilst  later,  as  the  products  of 
putrefaction  are  absorbed  into  the  system,  symptoms  of 
septic  poisoning  (saprannia)  set  in. 

The  above  may  be  taken  as  a  type  of  what  is  called 
inflammatory  gangrene.  Gangrene,  however,  may  result 
from  causes  other  than  inflammation,  and  the  dead  part, 
instead  of  becoming  swollen  and  infilti'ated  with  fluids, 
may  shrivel  up  and  become  quite  dry  and  mummified. 
Hence  the  division  sometimes  made  into  moist  and  dry 
gangrene. 

The  moist  or  dr}^  appearance  of  the  part  depends  upon 
whether  the  tissues  at  the  time  that  gangrene  supervenes 
are  charged  with  blood  as  in  inflammatory  gangrene  and 
in  gangrene  from  venous  obstnrction ;  or,  whether  they 
are  more  or  less  deprived  of  blood,  as  in  gangrene  from 
the  blocking  of  the  main  artery  supplying  the  part.  The 
two  conditions  sometimes  run  into  one  another,  tlic  dead 
part  at  first  being  moist,  and  subsequently  becoming, 
as  the  fluids  evaporate,  more  or  less  dry.  The  ditt'cront 
appearances  presented  by  the  gangrenous  part  will  be 
further  described  under  "S^arieties  of  (I'angrcne,  as  it  varies 
according  to  the  cause  ]iroducing  it.  Tlie  anises  of  gan- 
grene, therefore,  must  first  be  considei-cd. 

Causes. — The  immediat(>  cause  of  gangrene,  whether  the 
jn'ocess  is  induced  by  inflamnuxtion,  as  described  above, 
or  otherwise,  may  bo  said  to  bo  any  agent  which  is 
capable  of  destroying  the  vitality  of  the  tissues  or  cutting 
off  their  nut  rient  su]t]ily.  The  agents  capable  of  inducing 
one  or  other  or  both  ol'  tliese  conditions  are  very  numerous. 
Some  of  them  are  in  themselves  alone  sullicicnt  to  act  in 
this  way.  For  others,  however,  to  l)ccomo  ojierative, 
certain  prior  changes  in  the  tissues  would  a]i]iear  to  be 
necessary.  The  causes  of  gangrene,  therefore,  may  be 
considerl'd  under  the  heads  ot'  predisposing  and  excitinc:. 

The  J'rc<li.</iiisi)i(/  (■(iii.ir.i  are  such  as  impair  the  vitality 
of  the  tissues,  and  render  them  less  able  to  resist  injurious 
influences.    They,  thercfor(\  include  tho.sc  already  given 
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imcler  luflammation  (page  5),  aud  amongst  them  may  be 
especially  mentioned  old  age,  feeble  action  of  the  heart, 
chronic  congestion  of  a  part,  deteriorated  blood  as  in 
diabetes  and  Bright's  disease,  and  impairment  or  loss  of 
nerve  influence  from  injury  or  disease  of  the  nerve- 
centres  or  nerve-trunks. 

Exciting  muses. — These  may  be  considered  under  the 
following  heads: — 1.  Physical  or  chemical  agencies,  -which 
act  by  directly  destroying  the  vitality  of  the  tissues. 
Amontc  these  may  be  mentioned  mechanical  violence,  as 
a  severe  crushing  of  part  of  a  limb  ;  excessive  heat,  as  in 
burns  aud  scalds;  intense  cold,  as  in  frost-bite  ;  chemical 
action  from  strong  acids,  alkalies,  putrid  secretions,  and 
the  like.    Although  these  may  act  by  directly  killing  the 
tissues  of  the  part,  their  action  is  often  aided  by  inflam- 
mation, as  seen  for  instance  in  a  crushed  foot,  ^vhere  both 
the  injury  and  the  subsequent  inflammation  determine 
the  death  of  the  member.  2.  Infiammaiiun  causes  gangrene 
in  part  by  the  pressiu'e  of  the  inflammatoi'y  exudation 
and  the  thrombosis  of  the  vessels  cutting  off  the  nutritive 
supply,  and  in  part  by  the  action  of  the  irritant  causing 
the  inflammation.    The  latter  is  especially  the  case  in  the 
septic  and  infective  inflammations,  the  noxa  here  being 
either  the  products  of  putrefaction  {ptomaines)  or  micro- 
organisms {hucilli  or  micrococci).     iSome  inflammations 
always  terminate  in  gangTene,  as  carbiincle  and  malignant 
pustule.    The  manner  in  which  micro-organisms  act  in 
producing  gangrene  is  not  determined.    3.  Obstraction  to 
the  arterial  supply,  as  from  ligature  of  the  main  artery, 
embolism,  thrombosis  or  rupture  of  the  artery  supplying 
the  part,  and  spasm  of  the  arterioles  due  to  long  ingestion 
of  ergot.    4.  Obstruction  to  Uie  capillary  circulation  from 
thrombosis  or  pressure.    ^Vs  examples  of  this  may  be 
mentioned,  bed-sores  from  pressure  of  the  part  between 
the  bod  and  a  point  of  bone  ;  the  death  of  the  skin  and 
bone  in  cellulitis  and  periostitis  respectively  from  com- 
pression of  the  capillaries  by  the  inflammatory  effusion  ; 
local  shmghiiig  from  the  pressurci  of  a  splint  or  a  new 
gi-owth  ;  cancrum  oris  from  thrombosis  of  the  capillaries, 
&c.    5.  Obsliwiion  to  the  venous  reUirn  as  seen  in  strangu- 
lated hernia,  paraphimosis,  tight  bandaging,  etc.  Ob- 
structed venous  return,  however,  is  generally  associated 
with  ob.struction  to  the  arterial  su])])Iy  as  well. 

The  feigns  of  gangrene  vary  considerably  according  to 
the  cause.    The  general  syin]iionis  ui  the  acule  iiillamma- 
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tory  form  have  alreaily  been  given  in  the  outline  of  the 
process  (page  34).  Those  of  the  special  forms  will  be 
further  mentioned  under  varieties  of  gangrene  and  else- 
where, as  in  the  section  on  Cancrum  Oris,  &c. 

The  Trentment,  like  the  symptoms  of  gangrene,  depends 
so  much  upon  the  cause  and  nature  of  the  gangrene,  that 
its  details  can  only  be  given  under  the  special  varieties. 
Here,  however,  it  may  be  said  that  the  general  indications 
for  treatment,  whatever  the  vaiietj^  are— (1)  To  remove 
where  possible  the  cause,  as  a  tight  bandage  constrict- 
ing a  limb,  putrefactive  processes  in  wounds,  tension, 
pressure,  and  so  on.    (2)  To  prevent  gangrene,  when 
threatened,  from  actually  occurring  by  maintaining  the 
warmth  of  the  part,  and  endeavouring  to  relieve  the 
embarrassed  circulation  by  elevating  the  limb  and  by 
gentle  friction  when  there  is  venous  cop  gestion  ;  and  (3) 
men  gangrene  has  actually  occurred,  to  check  it  spread- 
ing ;   to  promote  the  separation  of  the  dead  from  the 
living  part,  or  remove  it  by  amputation ;   to  control  as 
far  as  possible  the  formation  of  the  products  of  putrefac- 
tion by  keeping  the  part  dry,  and  by  the  free  use  of  anti- 
septics ;  to  support  the  patient's  strength  ;  to  counteract 
the  deleterious  effects  on  the  constitution  from  the  absorp- 
tion of  the  septic  poison  ;  and  to  sooth  pain  by  opium. 

Varieties  of  (jaii<jrer,c.—'We  have  just  seen  that  S'ans-rene 
is  generally  divided  into  the  moist  and  drv  accordmg  to  the 
condition  of  the  gangrenous  part.  Although  these  may 
be  looked  upon  as  more  or  less  accidental  conditions, 
depending  upon  the  amount  of  fluid  in  the  tissues  at  the 
time  that  gangrene  sujiervenos,  they  are  convenient  for 
the  jiurpose  of  classification,  and  are  thus  used  here.  As 
examples  of  moist  gangi-ene  may  be  mentioned — (1)  In- 
flammatory gangrene,  (2)  Traumatic  gangrene,  (3) 
Hospital  gangrene,  (1)  Phagodirna,  (o)  Cancrum'  Oris 
and  Noma,  ((j)  Carbuncle,  (7)  Bed-sores,  (S)  Diabetic 
gangreiio.    As  oxain]>los  of  the  dry — (1)  Senile  gangrene, 

(2)  Gangrene  from  embolism  or  ligature  of  a  main  arterv, 

(3)  Gangrene  from  frost-bite,  and  (4)  Eaynaud"s  disease. 
Thus  it  will  be  scon  that  there  may  bo  made  almost  as 
many  varieties  of  gangrene  as  there  are  caui^es  producing 
it.  Ilcvc  only  a  brief  account  of  a  few  of  tlio  tyjiical 
varieties  can  be  given  ;  others,  as  Hospital  gangrene, 
Phagediena,  Cancrum  Oris,  &c..  are  described  in  the 
sections  on  Septic  Processes  in  wounds,  I)isea,ses  of  the 
Cheeks,  Skin,  &c. 
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TRAtriTATiC  GAXGEENE  may  be  divided  into  the  lucal 
and  the  spreading. 

Local  traumatic  gangrene  is  of  common  occurrence  in 
surgical  hospital  practice.  It  may  be  the  result  of  a 
severe  injury,  such  as  the  crushing  of  a  limb,  wherebj'  the 
tissues  are  killed  outright  or  their  vitality  is  so  lowered 
that  the  blood  extravasated  from  the  wounded  vessels  is 
sufficient  in  addition  to  the  lowering  of  their  vitality  to 
kill  them.  Again,  it  maybe  due  to  the  rupture  of  a  main 
artery  or  vein  without  any  lesion  of  the  skin.  The 
symptoms  in  these  cases  are  as  follows : — The  limb 
is  cold  and  swollen,  its  sensibility  is  lost  or  blunted,  and 
the  pulse  below  the  seat  of  injury  is  indistinguishable. 
As  the  patient  recovers  from  the  shock  of  the  injurj'  the 
circirlation  may  return  and  all  may  be  well ;  or  the 
vitality  of  the  part  may  become  completely  lost,  the  skin 
discoloured,  and  the  other  signs  of  putrefaction,  already 
described,  set  in.  Here  the  process  is  entirely  a  local 
one,  and  is  dependent  neither  on  constitutional  disturb- 
ance, inflammation,  nor  septic  agencies.  But  if  the  limb 
be  not  removed,  the  septic  products  will  give  rise  to  local 
inflammation  and  to  constitutional  signs  of  blood-poison- 
ing. The  treatment  consists  in  amputating  well  above  the 
gangrenous  part  as  soon  as  the  diagnosis  is  thoroughlj^ 
established ;  but  as  long  as  it  is  doubtful  whether  the 
limb  will  not  recover,  the  part  should  be  handled  with  all 
gentleness,  kept  warm  with  cotton-wool,  and  placed  at 
rest  on  a  pillow,  while  stimulants  should  be  administered, 
and  tight  bandaging  and  splints  avoided,  as  such  might 
be  sufficient  to  determine  the  death  of  the  part. 

Spreading  traumatic  gangrene  is  a  much  more  serious 
afiection.  Ilere  the  gangrene  spreads  with  f  eai-f  ul  rapidity 
towards  the  trunk,  and  is  attended  with  severe  constitu- 
tional symptoms.  It  occurs  in  two  forms,  one  of  which 
appears  to  depend  upon  the  constitutional  condition  of  the 
patient,  and  is  unattended  with  inflammation ;  the  other 
upon  a  septic  or  infective  inflammation.  The  former 
occurs  in  persons  whose  vitality  has  been  lowered  by 
previous  ill-health  or  internal  injury.  It  usually  comes 
on  about  the  second  or  third  day  after  a,n  injury  that 
has  boon  generally  though  noi  necessarily  severe.  The 
limb  becomes  .swollen,  cold,  and  of  an  earthy  or  leaden 
hue,  and  the  gangrene  rapidly  extends  towards  the  triuik 
unattended  with  any  local  .sign  of  inllammation ;  the 
patient  falls  into  a  typhoid  condition,  and  sinks  as  the 
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gangrene  reaches  the  trunk.  The  second  or  septic  form 
IS  most  frequent  after  severe  crushes  or  bruises  of  a  limb 
especially  the  lower,  with  injury  of  the  bone,  as  com- 
pound fractuie  attended  by  extravasation  and  retention 
of  blood  or  serum  in  the  tissues.  The  gangrene  begins  at 
the  edge  of  the  wound  and  .spreads  up  towards  the  trunk, 
but  is  preceded  by  a  blu.sh  of  inflamuiatory  redness.  Ln 
this  case  the  gangrene  is  probably  the  resiilt  of  a  septic 
or  infective  process  in  the  woiind;  the  sy.stem  becomes 
poisoned  by  the  absorption  of  the  septic  or  infective  ]iro- 
ducts;  and  the  ordinary  signs  of  septic  intoxication 
{scq^rcemia)  ensue. 

Treatment—In  the  first  variety,  depending  on  the  con- 
stitutional condition  of  the  patient,  no  treatment  hitherto 
has  been  of  any  avail,  as  the  gangrene  almost  invariably 
recurs  in  the  flaps  if  amputation  is  jierformed.  In  the 
second  variety,  amputation,  as  far  removed  from  the  injury 
and  gangrene  as  possible,  should  be  resorted  to  early,  so 
as  to  be  well  above  the  infiltrated  tis.sucs.  It  is  of  no  u.se 
waiting  for  a  line  of  demarcation,  as  oue  does  not  form. 
The  strength  must  be  .supported  by  stimulants  and  Hiud 
nourishment,  and  opium  given  to  relieve  pain.  As  the 
gangrene  often  spreads  liighor  along  tlie  inner  side  of 
the  limb  than  the  outer,  the  ilaps  should  in  such  cases  be 
taken  from  the  outer  side  so  as  to  avoid  the  infiltrated 
tissues. 

Senile  gangrene  is  generally  taken  as  a  typical 
example  of  the  dry  variety,  but  is  oi'ten  more  or  Icss'moist 
when  starting  in  inflammatory  action.  It  is  n.'^uallv  the 
result  of  calcification  or  of  atheroma  of  the  arteries  and 
consequent  clotting  of  blood  on  their  rouglieued  surface,  a 
cause  rendered  more  el¥ectivo  in  old  ]ieoj)lc  by  the  weak 
])ropelling  action  of  the  heart,  and  feelde  circulation 
through  tlie  lower  limlis,  It  may  occasionally  be  ])ro- 
duced  by  embolism.  It  often  begins  a]iparei'i11y  s])on- 
taneously  as  a  black  spot  on  one  of  llie  Iocs  or  the  side  of 
tlie  foot;  or  it  may  start  as  a  sliglit  or  diJTuse  inflamma- 
tion induced  by  cutting  a  corn,  a  trivial  injurv  of  the 
foot,  or  ulceration  of  a  bunion,  and  is  often  jireceded  by 
coldness  and  numlmess.  or  cranij)  in  the  feet.  It  may 
gradually  involve  the  whole  foot  and  ]inrt  of  the  leg,  the 
]iarts  becoming  dry,  black,  and  slnivelleil.  'Dm  jnocess 
of  separation  is  usually  very  slow,  and  at  first  is  attended 
with  very  little  constitutional  disturbance.  It  usually 
terminates  fatally.     Tnut mrid.'  -It  is  generally  held  that 
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tlie  parts  should  be  allowed  to  separate  si^ontaneoiisly, 
the  surgeon  merelj^  stepping  in  to  help  nature  by  severing 
the  bone  or  any  tendons  that  maj^  remain  after  the  softer 
tissues  have  separated.  If  this  treatment  is  followed  the 
Hmb  in  the  meantime  should  be  kept  at  a  uniform  tem- 
IDeratui'B  by  wrajjping  it  in  cotton -wool ;  the  odour  of  the 
gangrenous  part  kept  in  check  by  dressings  of  iodoform 
or  di'ied  charcoal ;  the  strength  supported  by  fluid 
nourishment  and  stimulants ;  and  pain  relieved  and  the 
circulation  controlled  by  small  doses  of  opium.  The 
result  of  this  treatment,  however,  is  at  the  best  un- 
satisfactory. It  has  been  proposed  by  Mr.  Hutchinson, 
therefore,  to  amputate  at  a  distance  from  the  gangrene, 
the  objection  to  amputation  in  the  neighboiu'hood  being 
the  liability  of  the  flaps  to  slough,  the  risk  of  secondary 
hcemorrhage,  and  the  difficulty  of  securing  the  arteries. 
<_)ur  experience,  however,  has  hardly  been  sufficient  at 
present  to  settle  the  point. 

Diabetic  GiV^'oiiENE,  as  the  name  implies,  occurs  in 
persons  the  subject  of  diabetes.  In  some  respects  it 
resembles  senile  gangrene  in  that  it  usually  occui'S  in 
moderately  old  people,  starts  in  the  lower  extremity, 
frequently  in  the  sole  of  the  foot,  and  is  generally  the 
result  of  a  trifling  injury,  and  at  times  of  a  perforating 
ulcer.  It  spreads  more  rapidly,  however,  shows  little 
tendency  to  be  limited  by  a  line  of  demarcation,  and 
instead  of  being  dry,  generally  remains  moist.  The 
local  traatment  is  similar  to  that  for  senile  gangrene,  but 
amputation  as  a  rule  is  inadmissible  on  account  of  the 
diabetes,  for  which  the  risual  remedies  may  bo  given,  care 
being  taken  however  in  their-  employment  not  to  lower 
the  patient's  strength. 

Eayxaxjd's  disease  is  a  peculiar  form  of  spontaneous 
gangrene  usually  affecting  symmetrically  the  fingers, 
toes,  or  more  rarely  the  ears.  It  generally  occurs  in 
children  or  young  persons  who  ha^'c  pi'eviously  suffered 
for  a  longei'  or  shorter  ])criod  fi'om  intermittent  attacks 
of  numbness  and  colibioss  of  the  extremities,  generally 
brouglit  on  by  cold  weather  {IocmI  syvcu/ic),  followed  latei' 
in  many  cases  by  blucness  and  congestion,  accompanied 
by  burning  pain  (/ocul  asiilri/xia),  which,  in  its  turn, 
shows  a  tendency  to  run  into  actual  death  of  the  part 
{j/avf/rcne).  The  gangrene  is  usually  of  the  dry  kind,  but 
in  the  toes  and  shins  a  bleb  often  foims,  and  the  jiarts 
slough  (riKiid  ;/'iiifj7'ciir).     This  condition  is  ftupi)osed  to 
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depend  upon  some  disturbance  of  the  yaso-motor  nerve- 
centre  inducing  spasm  of  the  arterioles,  or  in  some  cases 
upon  a  peripheral  neuritis,  hut  no  organic  lesion  has  yet 
been  discovered.  Ilfrmatinuria  is  frequently  obsei-ved^  in 
association  with  it.  It  does  not  ajjpear  at  present  to  have 
ended  fatally.  Treatment.— The  constant  descending 
cm-rent,  as  recommended  by  Eaynaud,  or  placing  the 
parts  in  an  electric  bath,  has  been  attended  -with  good 
results  before  gangrene  has  set  in.  '\^^^en  this  has 
occm-red  it  must  be  treated  on  general  principles  till  the 
parts  have  separated. 


TriiEECLE  AND  TUBERCULO.SIS. 

_  TuBEiiCTLOSis  is  the  name  given  to  an  infective 
disease,  due  to  the  presence  of  tubercle  in  certain  tissues 
and  organs. 

Tubercle  may  be  defined  as  a  new  growth,  depending 
upon  the  presence  of  the  tubercle  bacillus,  and  is  classed 
in  works  on  general  pathology  as  an  infective  grannJoma. 
Two  forms  are  described,  the  grey  and  the  yellow,  the 
latter  being  a  degenerated  condition  of  the  former. 
Tubercle  may  be  limited  to  one  set  of  tissues,  or  to  an 
organ  or  part  of  an  organ  {Jocul  tnl)e)rnlosis).  Or  it  may 
be  generally  ditfuscd  throughout  the  whole  body  {general 
tubercuJosis). 

Structure  of  tuherclc. — To  the  naked  eye  grey  tubercle 
appears  as  semi-translucent  greyish-white  nodules  of  a 
gristly  consistency,  v  arying  in  .size  from  a  inn's  point  to 
a  millet-seed.  Hence  the  name  "  grey  miliary  granula- 
tions "  which  is  sometimes  given  them.  Yellow  tubercle 
occurs  as  soft  yellowish  caseous  masses,  varying  in  size 
from  a  millet-seed  to  a  iilbert.  AUIiough  at  times  all  the 
tubercle  in  the  organ  may  be  grey,  or  all  yellow,  the  two 
forms  are  oftc^i  mixed,  and  the  various  stages  from  grey 
to  yellow,  from  the  central  softening  of  the  miliary 
tubercle  to  its  coiiijiletc  conversion  into  a  caseous  ma.'^s, 
can  be  traced. 

Microsrajtinillji  [\  ty|iical  grey  granulation  when  of  some 
size  is  seen  to  consist  of  some  snialhu'  nodules  aggregated 
together,  A\  hilst  each  of  these  .again  is  comjiosed  of  cells 
of  various  shapes  and  sizes,  arranged  in  three  zones  (see 
Fig.  4).  'J'he  inner  zone  is  formed  by  one  or  more 
largo  branching   so-called  giant-cells,  composed   of  a 
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granular  j^rotoplasm,  in  wliich  many  large  distinct  oval 
nuclei  containing  nucleoli  are  found.  The  next  zone  con- 
sists of  large  single-nucleated  cells,  arranged  between  the 
branches  or  processes  of  the  giant-cells,  which  ramify 
through  the  zone.  These  cells  are  called  epithelioid, 
from  theii'  resemblance  to  epithelial  cells.    The  thii'd  or 


Fig.  i. — Diagi'am  of  tlie  minute  structure  of  tubercle. 

outermost  zone  consists  of  lymphoid  cells,  like  ordinary 
leucocytes,  scattered  thi'ough  a  delicate  reticulum  of 
branched  connective  tissue  cells,  which  is  sometimes 
continuous  with  the  processes  of  the  giant-cells.  There 
is  no  distinct  lino  of  demarcation  between  the  outer  zone 
of  lymphoid  cells  and  the  surrounding  tissues.  The 
tubercle-nodule,  though  sometimes  seated  upon  a  small 
vessel,  is  itself  completely  non-vascular.  The  origin  of 
the  cells  is  still  a  msitter  of  dispute  ;  the  lymphoid  cells 
are  generally  thought  to  be  leucocytes,  the  ejnthelioid 
cells  to  be  derived  either  from  the  lymphoid  cells  or  the 
lymphatic  endothelium,  and  the  giant-cells  to  be  derived 
from  either  of  the  other  two.  Although  this  may  bo 
regarded  as  the  typical  microscoiiical  appearance  of  a 
miliary  tubercle,  often  noitlier  giant-cells  nor  epithelioid 
cells  are  present,  wliilst  l)()th  these  may  be  found  in 
chronic  inila,rnmations  which  are  not  tubercular.  There 
is  therefore  no  histological  element  which  can  bo  said  to 
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be  distinctive  of  tubercle.  The  only  reliable  character- 
istic, according  to  recent  authorities,  is  the  presence  of 
the  tubercle  bacillus.  This  micro-organism  is  a  rod-like 
body,  usually  straight,  sometimes  ciu-vcd.  rounded  at  its 
ends,  and  about  one-fifth  its  length  in  breadth.  Alter- 
nating with  the  stained  portions,  are  seen  bright  spots, 
which  are  generally  believed  to  be  spores.  The  bacilli 
are  found  both  in  the  cells,  especially  those  of  the  giant 
form,  and  in  the  intercellular  substance. 

Seamdary  changes.  —  Tubercle  appears  incapable  of 
higher  development,  but  is  very  liable  to  retrogi-essive 
changes.  _  Thus  the  grey  granulations  may  undergo  fatty 
degeneration,  and  be  converted  into  a  soft  opaque  caseous 
mass  of  yellow  tubercle  {caseation).  This  in  its  turn  may 
become  encysted,  or  may  undergo  calcification,  in  both 
of  which  states  it  may  remain  harmless ;  or  it  may  act 
as  an  irritant,  and  set  up  inflammation  and  suppm'ation 
in  the  tissues  around,  leading  to  the  fonnation  of  an 
abscess,  and  subsequently  on  its  bm-sting  to  an  ulcer. 

Cause. — The  immediate  cause  of  tubercle  would  appear 
from  the  experiments  of  Ivoch  and  others  to  depend  upon 
the  ijresence  of  the  tubercle  bacillus,  as  it  was  found  that 
after  many  cultivations  inoculation  with  the  bacillus  jiro- 
duced  tuberculosis.  For  the  bacillus  to  become  ojterative, 
however,  a  suitable  soil  is  probablj-  necessary,  and  this  mar 
apparently  be  produced  by  1 ,  heredity  ;  2"  the  strumoiis 
diathesis ;  and  3,  all  circumstances  that  favoiu-  malas- 
similation  and  malnutrition.  Youth  may  also  be  said  to 
be  a  ]ire(lis]iosiug  cause,  as  tubercle  is  more  common  in 
the  young  than  in  the  old,  though  it  may  occur  at  any 
age.  The  bacillus  probably  gains  admission  either  by  the 
respiratory  or  digestive  tract,  or  through  an  abrasion  of 
the  skin.  Tt  may  then  iufect  the  lungs  or  intestines  or 
ncighl)ouring  lynipliatic  glands,  or  enter  the  blood-vessels 
or  ]ym])hatics,  and  settle  in  some  distant  ]iar(  of  the  body, 
as  in  a  joint  oi'  tlie  testicle.  'I1ie  reason  for  it  affecting 
any  special  organ  or  tissue  is  not  known,  but  it  is  thought 
to  depend  upon  some  ])revious  lowering  of  the  vitalitA-  of 
the  ])art,  as  a  sjirain  of  a  joint,  a  blow  on  llie  testicle, 
&c.  Having  alighted  on  a  suitable  soil,  the  bacillus  is 
supposed  to  set  up  the  tubercular  process;  this  may,  1, 
remain  localized  for  a  longer  or  shorter  (im(\  and  even 
become  cured,  or  may  cause  inllanunation  and  thiis 
involve  and  destroy  the  whole  organ  :  or  it  may,  2.  become 
disseminated  throughout  the  system  by  the  lymjihatics  or 
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blood-vessels,  producing  acute  general  tuberculosis.  The 
brunt  of  the  ai¥ection  falls  in  this  case  either  on  the  lungs 
{acute  ]?hthisis)  or  upon  the  membranes  of  the  bram  {acute 

■meningitis).  ,     p  ,  ,      i    i  ^ 

A  general  though  brief  account  of  tubercle  has  been 
here  given  to  prevent  repetition  when  treating  of  tuber- 
cular diseases  of  certain  organs.  As  a  surgical  affection, 
it  is  chiefly  met  with  in  the  bones,  joints,  testicle, 
lymphatic  glands,  skin,  larynx,  and  more  rarely  the 
bladder  and  rectum. 


STRUJIA  on  SCROFULA. 

The  terms  struma  and  scrofula  are  here  used  synony- 
mously.   To  prevent  confusion  the  former,  as  perhaps 
the  one  in  more  general  use,  will  be  subsequently  em- 
ployed.   By  struma  or  strumous  is  understood  a  constitu- 
tional condition  or  diathesis,  in  which,  on  very  slight 
provocation,  chronic  inflammations  of  certain  tissues  and 
organs,  preferably  skin,  mucous  membrane,  lymphatic 
glands,  bones,  joints  and  testicle  are  set  up,  run  an  in- 
dolent course,  and  have  a  marked  tendency  to  caseation 
and  suppuration.    By  many  pathologists,  however,  these 
chronic  inflammatory  processes,  which  are  supposed  to  be 
characteristic  of  struma,  are  considered  to  be  in  them- 
selves of  a  tuberculous  nature,  and  dependent  on  the  pre- 
sence of  the  tubercle  bacillus  ;  whilst  what  is  here  called 
the  strumous  diathesis  is  regarded  by  them  merely  as  a 
phase  of  ill-health  or  malnutrition,  favoui-ably  disposing 
the  subject  to  tubercular  infection.     Such  observers, 
therefore,  regard  the  terms  strumous  and  tuberculous  as 
synonj-mous.    The  histological  characters  and  the  general 
behaviour  of  many  of  the  so-called  strumous  inflamma- 
tions are  no   doubt  in  many  respects  similar,  if  not 
identical,  to  those  which  are  on  all  hands  regarded  as 
tuberculous,  and  in  many  of  them  the  tubercle  bacillus 
has  no  doubt  Ijoon  found.    In  others,  however,,  even  after 
a  careful  search,  it  ha,s  not  boon  discovered ;  and  if,  there- 
fore, the  presence  of  the  tubercle  bacillus  is  to  bo  taken 
as  distinctive  evidence   of   tubercle,  all   the  so-called 
strumous  inflammations  are  not  tuberculous.    The  con- 
stitutional condition,  moreover,  regarded  by  surgeons 
as  strumous,  is  certainly  something  more,  though  difU- 
cult  to  define,  than  a  'mere  state  of  debility  or  feeble 
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health  For  the  present,  therefore,  the  two  processes, 
though  intimately  connected,  can  hardlv  be  looked  upon 
as  Identical.  It  would  appear  rather  that  strumous  in- 
tlammations  are  of  a  simple  chronic  character,  but  form  a 
nidus  very  suitable  for  the  de^•elopment  of  the  tubercle 
baciUus,  and  that  the  strumous  condition  or  diathesis  pre- 
disposing to  such  inflammations  is  a  constitutional  state  in 
which  certain  tissues  and  organs  possess  a  feeble  resist- 
ing power,  or  are  excessively  -^Tilnerable,  so  that  the 
slightest  mjury  is  capable  of  inducing  the  inflammatory 
process,  and  the  most  trifling  irritation,  as  friction 
tension,  or  pressm-e,  is  sufficient  to  kee])  it  up. 

The  causes  of  struma  are  hardly  known,  but  it  is 
thought  to  be  hereditary,  and  has  been  attributed  to  bad 
hygienic  conditions  of  all  kinds,  as  impure  aii-,  dark  and 
damp  dwellings,  improper  or  insufficient  food,  &c.  It  is 
said  to  be  especially  common  in  children  born  of  dyspeptic 
or  i3hthisical,  or  very  young  or  very  old  parents.  SA-philis 
in  the  parent  is  also  believed  by  some  to  be  a  'cause. 
Struma,  though  most  frequent  in  the  young,  is  sometimes 
met  with  in  the  old  {senile  struma). 

Si/irqytoms.—The  general  symptoms  which  are  usually 
regarded  as  strumous,  irrespective  of  any  of  the  local 
lesions,  as  enlargement  of  the  tonsils  or  of' the  Ij-mpathic 
glands,  eczematous  eruptions  of  the  skin,  disease  in  the 
bones  or  joints,  and  catarrh  of  the  mucous  membranes 
are  thus  given  by  Mr.  Savory,  who  speaks  of  two  chief 
forms:— "In  the  first,  distinguished  as  the  samiuineous 
or  serous,  there  is  a  goieral  want  of  muscular  develop 
mont;  for  although  tlie  figure  maybe  sometimes  plumy 
and  full,  the  limbs  ai'o  soft  and  flabby ;  the  skin  is  fair 
and  thin,  showing  the  blue  veins  beneath  it ;  the  features 
are  very  delicate ;  often  a  brilliantly  transparent  rosy 
colour  of  the  checks  contrasts  strongly  and  strikin"-ly 
with  the  surrounding  ]iallor;  the  eyes,  grey  or  blue,  are 
large  and  humid,  witli  sluggisli  ])U])ils  sheltered  bj-  long 
silken  lashes ;  Imir  line,  blonde,  auburn,  or  red  ;  teeth 
white  and  often  brittle  ;  there  is  frequently  a  fulness  of 
the  U2)per  lip  and  alne  na.si ;  the  ends  of  the  fingers  are 
commonly  broad,  with  convex  nails  bent  over  their  ex- 
tremities.   Sut'h  persons  usually  iiossess  much  energy 
and  sensibility,  with  elasticity  and  buoyancy  of  sjnrits"; 
they  often  ])ossess,  too,  considerable  iVauty.    In  thi.s 
variety,  with  the  same  delicacy,  the  skin  and  eyes  are 
sometimes  dark.    In  Ihe  second,  distiiiLTuished  "as  the 
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phlegmatic  or  melancholic,  the  skin,  pale  or  dark,  is 
thick,  muddy,  and  often  harsh,  the  general  aspect  dull 
and  heavy ;  "hair  dark  and  coarse  ;  the  mind  is  often,  but 
not  always,  slow  and  sluggish.  Children  especially,  in 
whom  the  diathesis  is  strongly  marked,  are  often  distin- 
o-mshed  hy  the  narrow  and  pi'omineut  chest,  the  tumid 
and  prominent  abdomen ;  and  the  paste-like  complexion ; 
the  hmbs  are  wasted ;  the  circulation  languid  ;  chilblains 
are  common  on  the  extremities  ;  the  mucous  membranes 
particularly,  and  above  all  of  them  the  digestive,  are 
liable  to  morbid  action;  the  breath  is  often  soiu-  and 
foetid;  the  tongue  is  fm-red,  and  the  papillse  towards  the 
apex  red  and  prominent ;  the  bowels  act  irregularly, 
and  the  evacuations  are  unusually  offensive;^  the  digestion 
weak  ;  the  appetite  variable  and  capricious." 

An  accormt  of  the  lesions  of  the  skin,  mucous  mem- 
branes, tonsils,  lymphatic  glands,  bones,  joints,  testis,  &c., 
that  are  regarded  as  local  symptoms  of  struma,  is  given  in 
the  section  on  Diseases  of"  Eegions.  All  that  need  here 
be  said  is,  that  such  lesions  are  of  a  very  chronic  and 
indolent  nature  ;  that  they  are  set  up  by  ^^-ery  slight  and 
apparently  inadecpiate  causes,  that  they  exhibit  a  raarked 
tendency  "to  suppuration  and  progressive  destruction  or 
undermining  of  the  tissues,  and  but  little  tendency^  to 
repair- ;  that  they  are  often  productive  of  much  scarring 
and  deformity,  as  when  they  occur  as  abscesses  in  the 
neck  ;  that  tlioy  are  generally  very  obstinate  and  intract- 
able as  regards  treatment ;  and  that  they  often  becorae 
tuberculous,  and  may  then  terminate  in  general  dissemi- 
nation of  the  tubercle  through  the  body  and  death. 

The  treatment  should  be  both  constitutional  and  local. 
Thus  the  patient  should  be  placed  under  as  perfect  hygi- 
enic conditions  as  possible,  with  residence  at  the  seaside. 
The  diet  should  be  nomishing  but  un stimulating,  with 
plenty  of  milk  and  cream,  whilst  cod-livcr  oil  and  the 
syrup  of  the  iodide  or  phosphate  of  iron  are  especially 
indicated.  The  local  treatment  required  for  the  various 
lesions  that  may  be  present  will  be  given  when  describing 
these  affections  as  they  occur  in  special  tissues  and  organs. 

svpjriLis. 

Syphilis  may  bo  divided  into  1,  the  acquired,  and  2, 
the  inherited  or  congenital. 

ACQVIUKIJ  .sYriHLls  is  a  constilutionul  disease  due  to 


48       GENERAL  rATIIOLOGY  OX'  SURGICAL  DISEASES. 


direct  inoculation  with  a  siiecific  virus.  It  is  charac- 
terized by  the  appearance,  after  a  certain  period  of  incu- 
bation during  which  the  poison  is  circulating  in  the 
system,  of  a  local  lesion  at  the  seat  of  inoculation,  fol- 
lowed by  induration  of  the  nearest  Ij-mphatic  dands,  and 
after  a  variable  time  by  certain  affections  of  the  skin  and 
mucous  membranes  and  more  rarely  of  the  deeper  tissues, 
and  still  later  by  fibroid  changes  in  the  tissues  and 
viscera,  or_  the  formation  of  gummata  wliich  are  ex- 
ceedingly liable  to  break  down  and  suppiu-ate. 

Chneral  outline  of  the  disease. — Beyond  perhaps  a  sUo-ht 
abrasion,  which  heals  in  a  few  days,  and  is  possibly 
thought  no  more  of,  nothing  is  probably  noticed  till 
about  three  weeks  to  a  month.    Attention  "is  then  called 
to  the  part  by  a  slight  irritation,  and  a  red  papule  may 
be  noticed  which  slowly  enlarges,  becomes  indurated  at 
the  base,  and  perhaps  ulcerates.    This  papule  or  ulcer  is 
called  the  primary  chancre,  and  the  period  which  inter- 
venes between  the  date  of  inoculation  and  its  appearance 
the  period  of  incnhation.    The  induration  of  the  .«ore 
increases,  and  the  neighbouring  glands  become  hard  and 
shotty.    In  from  six  weeks  to  three  mouths  from  thc> 
date  of  inoculation,  affections  of  the  skin  and  mucous 
membrane  begin  to  sliow  tliemselves,  and  are  known  as 
secondary   manifestations.     The    period   between  their 
ajopearanco  and  the  induration  of  tlie  chancre  is  some- 
times called  the  s<cinidor)j  iiiculuifire  period,  durint;  which 
time   malaise,  pain   in  tlie   limbs,  lassitude,  t.te.,  ar<' 
noticed.    The  secondary  affections  are  symmetrica],  and 
though  generally  confined  to  certain  superficial  cliavures 
ill  the  skin  and  mucous  membranes,  at  times  attack  the 
deeper  structures,  as  the  bones,  iris.  iVrc.    Tlic  socondarv 
stage  may  last  from  two  months  to  two  vears,  and  no 
further  clianges  may  manifest  themselves,  the  disease^ 
appearing  tf)  be  worn  out ;  or  after  a  few  months  or 
years   of   apparent  cure,  furtlior   clianges.  known  as 
tertiari/  symjitoms.  make  their  a])iiearaiice.    Tlie  tertiary 
affections  arc;   asymmetrical  and  not  only  attack  tlie 
supei'fieial    ]>arts.  but  are   especially  common    in  the 
doe])er  striietui'es,  as  tlie  bones.  ]ieriosteum,  and  viscera. 
Thoy  consist  in  the  formation  of  gummatous  material 
in   the   skin    and  nuicous   membrane,  which    is  verv 
prone   to  break   down  and  ulcerate ;  and  gummatous 
swellings  in  tlie  bones,  jieriosteum,  and  viscera,  leading 
to  suppuration,  fibroid  changes,  necrosis,  serious  con- 


I'llUtAEY  SYPHILIS. 


tractions,  paralysis,  &c.  They  may  last  for  years  or 
even  for  life,  and  not  infrequently  terminate  fatally 
■when  involving  vital  structures.  It  slaould  be  thoroughlj- 
understood,  however,  that  there  is  no  hard  and  fast 
line  between  the  secondary  and  tertiary  stages  of 
sj^hilis.  The  one  may  merge  into  the  other,  or  the 
secondary  symptoms  may  last  into  the  period  usually 
assigned  to  the  tertiarj-,  whilst  the  latter  may  show 
themselves  a  few  months  after  the  first  appearance  of 
the  sore.  Sj'philis,  like  the  exanthemata,  as  a  rule 
confers  immiuiity  upon  the  patient  from  a  second  attack, 
although  in  rare  instances  such  has  been  known  to  occiu'. 
As  long  as  the  jiatient  shows  secondary  manifestations  of 
s^'philis,  it  will  probably  be  transmitted  to  any  offspring. 
Hence,  as  a  rule,  a  patient  should  not  be  allowed  to 
marrj'  for  fully  two  years  after  the  disappearance  of  the 
secondary  symptoms. 

Pkijiary  syphilis. — The  primary  or  infecting  chancre, 
or  hard  sore  as  it  is  sometimes  called,  though  most  often 
met  with  on  the  genitals,  may  occur  on  any  part  of  the 
body  exposed  to  infection,  and  hence  is  not  infrec|uent 
on  the  fingers  of  accouchem's,  the  lips,  nipple,  &c.  On 
the  genitals  its  most  frequent  situation  is  on  the  prepuce 
just  behind  the  corona  glandis  in  the  male,  and  on  the 
inner  surface  of  the  labia  in  the  female  ;  but  it  is  often 
met  vrith.  on  the  glans,  the  skin  of  the  penis,  and  just 
within  the  urethra ;  more  rarely  on  the  vaginal  walls 
and  OS  iiteri.  It  is  commonly  produced  by  direct  con- 
tact with  another  chancre,  or  a  mucous  tubercle  or  other 
secondary  lesion ;  but  it  may  also  be  contracted  indirectly 
in  many  Avays,  as  by  drinking  out  of  an  infected  vessel, 
or  by  inoculation  with  infected  lymph  in  vaccination. 
The  exact  natiu-e  of  the  virus  is  not  knowii,  but  is 
believed  by  many  to  be  a  specific  form  of  bacillus.  It 
is  ])robable  that  it  is  generally  inoculated  through  a 
crack  oi'  abrasion,  except,  in  sitirations  where  the  slun 
or  mucous  membrane  is  very  thin  and  delicate.  The 
period  of  incubation  varies  from  ten  days  to  six  or  seven 
weeks  or  even  longer.  When,  however,  the  sypliiHtic 
virus  is  inoculated  in  the  pui'o  state  it  usually  gives  rise 
to  no  signs  till  three  to  five  Aveeks,  Avhcn  a  small  papule 
will  be  noticed,  which  enlarges  and  becomes  indurated 
at  the  base,  and  may  either  remain  as  an  indurated 
nodulo  throughout  or  if  irritated  cliango  into  a  small 
uh'fr.    Not  infro([uently,  liowover,  the  virus  may  bo 
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conveyed  in  the  pus  of  a  non-infecting  or  soft  chancre, 
under  which  circumstances  a  soft  chancre  v.'iW  foim  in 
two  or  three  days  whilst  the  syphilitic  poison  is  still 
circulating  in  the  system,  and  after  the  incubative  period 
is  j)assed  will  manifest  itself  locallj^  hy  induration  about 
the  base  of  the  soft  sore,  or,  if  this  is  healed,  by  an 
indurated  nodule  at  its  fomier  site.  The  characters  of 
an  infecting  chancre  vary.  In  the  typical  form  [Huntcrinn 
chancre),  it  is  raised  though  shghtly  depressed  at  its 
centre,  whilst  its  surface  is  either  glazed  or  covered  with 
epithelial  debris  or  scanty  secretion  ;  there  is  scarcely 
any  inflammation,  but  marked  and  sharply  circumscribed 
induration  about  its  base.  The  induration,  however, 
may  be  absent  in  chancres  on  the  glans  penis  and  on 
the  female  genitals,  and  is  seldom  well  marked  in 
chancres  on  parts  of  the  body  other  than  the  genitals. 
It  must  be  borne  in  mind,  moreover,  that  a  non-infecting 
sore  when  inflamed  may  be  attended  with  some  inflam- 
matory induration,  and  hence  may  be  mistaken  for  an 
infecting  sore.  This  inflammatory  induration,  however, 
is  diffused,  and  fades  away  into  the  surrounding  parts : 
whereas  the  induration  of  an  infecting  sore  feels  as  if 
a  piece  of  cartilage  had  been  inserted  under  the  skin. 
Infecting  chancres,  though  usiially  single,  may_  be 
multiple  if  several  spots  are  inoculated  at  the  same  time, 
all  then  appearing  at  the  same  stage  of  devclopinent ; 
but  when  a  primary  chancre  has  once  declared  itself, 
showing  that  the  system  is  impregnated  with  the  poison, 
other  chancres  can  no  longer  be  produced  by  inoculation 
in  the  same  patient.  The  dxu-ation  of  a  primary  chancre 
varies.  It  usually  disap])ears  quickly  under  the  influence 
of  mercury,  but  if  untreated  may  last  for  many  months. 
Tlic  hnnphatic  glands  generally  become  enlarged  about  the 
samo'timo  as  the  induration  of  the  ]>rinia]y  sore,  a  con- 
dition known  as  indolent  hiiho.  Thus,  if  the  chancre  is 
on  the  genitals  or  about  the  anus,  llie  inguiTial  glands 
are  those  atfectcd  ;  if  on  the  flnger.  the  epitrochlear  or 
axillary;  if  on  the  li]i,  the  submaxillary.  They  have  a 
hard,  shotty  feel,  remain  distinct  from  each  other,  are 
not  iidhcren't  to  the  skin,  and  do  not.  as  a  rulr,  sn]i]iiirate. 
Tlio  induration  is  commonly  greater^  in  the  inguiiial 
glands  than  in  those  of  other  situations ;  but.  at  the 
same  time,  the  enlargement  is  not  .«o  marked.  Tlic  in- 
(hiration  mav  subsequentlyaffect  all  the  glands  of  the  body, 
especially  tlie  posterior  cliain  in  the  neck.    If  the  cliancre 
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is  irritated  or  inoculated  with  pus  from  a  soft  clianci'O, 
or  a  soft  chancre  has  formed  simiiltaneouslj',  then  a 
suppurating,  bubo  may  occur. 

SECO^fDAEY  SYPUiLis. — The  Secondary  symptoms  con- 
sist of  certain  affections  of  the  skin  and  mucous  mem- 
branes, geneial  enlargement  of  the  lymphatic  glands,  and 
more  rarelj'  of  inflammation  of  such  deeper  structures  as 
the  iris  and  periosteum.  They  generally  set  in  from  six 
weeks  to  six  months  after  the  appearance  of  the  jDrimary 
sore.  They  may  assume  a  very  severe,  or  a  very  mild 
form,  or  they  may  not  occur  at  all,  or  may  be  so  slight 
as  to  be  overlooked. 

The  ski  n  eruptions  may  take  various  forms.  The  earliest 
to  appear  is  usually  a  roseolous  rash  over  the  chest  and 
abdomen.  It  is  generally  accompanied  by  a  congested 
condition  of  the  mucous  membrane  of  the  fauces,  giving 
rise  to  a  slight  sore-throat.  This  rash  is  produced  merely 
by  local  congestion,  and  hence  fades  on  pressure  and 
usually  disappears  in  a  short  time.  But  should  the  con- 
gestion continue,  some  infiltration  of  the  skin  may  occur, 
and  the  epithelium  take  on  increased  growth,  and  be 
thi'own  off  in  the  foi'm  of  scales,  the  eruption  being  then 
known  as  a  seal//  syphilide  or  psoria.sis.  Should  further 
infiltration  occur,  a  papular  syphilide,  or  lic/ien,  may  be 
produced;  or  if  the  i^rocess  is  more  acute,  serum  may 
be  exuded,  and  raise  the  cuticle  in  the  form  of  small 
vesicles,  or  even  of  large  blebs,  conditions  which  are 
spoken  of  as  vesicular  syphilides  or  eczema,  and  bullous 
syphilides  or  jiemphigus  respectively.  Both,  however,  are 
rare,  and  the  latter  seldom  occurs,  except  in  congenital 
syphilis.  Again,  in  situations  where  the  parts  are  moist, 
as  about  the  mouth,  anus,  and  scrotal  folds,  the  papillte 
become  succulent  and  the  epithelium  sodden,  forming 
condylomata  or  mucous  tubercles.  Where  such  occur 
between  the  toes,  ulceration  may  ensue  [rliayades) ;  but 
this  condition  is  not  conunon,  except  as  the  result  of  un- 
cleanlinoss.  Condylomata,  appear  as  low,  soft,  flattened, 
sessile  elevations  of  a  whitish  colour,  with  a  smooth 
surface,  covered  l)y  a  moist  secretion,  and  often  of  con- 
siderable size.  They  are  intensely  contagious,  and  when 
occurring  where  two  skin  surfaces  lu'c  in  contact,  as 
about  the  anus  and  labia,  are  usually  symmetrically 
placed  on  either  side.  Still  later,  cs])ecially  whore  the 
patient  is  debilitated,  the  vesicles  may  be  converted  into 
pustules  (pustular  syphili.de)  by  the  escape  into  them  of 
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wandering  leucocytes ;  while  tlie  ])iLstules  again  may  diy 
into  scabs,  wliicli  fall  off,  leaving  no  scar  beneath  (sijpJii- 
Jitic  ecthyma) ;  or  if  the  patient  is  cachectic,  or  his  consti- 
tution broken  down,  ulceration  may  ensue  beneath  the 
scabs  {rupia).  The  appearance  presented  by  rupia  is 
l^eculiar.  As  the  ulceration  proceeds  in  depth  and  extent, 
larger  and  larger  scabs  are  successively  fonned  beneath 
those  above,  which  are  thus  pushed  forward,  giving  the 
mass  the  appearance  of  a  limpet-shell.  Each  rupial  spot  is 
surrounded  by  a  dusky-red  areola,  and  on  the  separation 
of  the  scab,  afoul  circular  ulcer  is  left,  which,  on  healing, 
leaves  a  permanent  scar.  Eupia  by  some  is  regarded 
as  an  early  tertiary,  rather  than  as  a  late  secondary, 
affection.  "With  the  exception  of  rupia  the  eruptions  in 
syphilis  resemble  those  due  to  non-sj-jjhilitic  causes. 
They  are,  however,  all  modified  by  their  coppery  or  raw- 
ham  colour,  by  more  or  less  suiTOunding  pigmentation, 
by  their  symmetrical  arrangement,  by  the  circular  or 
crescentic  shape  of  the  patches,  by  the  absence  of  itching, 
by  the  absence  of  the  large  silvery  scales  seen  in  ordinary 
psoriasis,  by  their  lu-edilection  for  certain  situations— j.c. 
the  chest  and  abdomen,  between  the  shoulders,  the  back  of 
the  neck,  the  forehead,  about  the  roots  of  the  hair,  the 
palms  and  soles  and  the  flexor  aspect  of  the  limbs ;  and 
lastly,  by  their  poh-morphism— /.r.,  their  mixed  character, 
the  eruption  being  here  papular,  here  scaly,  here 
pustular,  &c.  The  affections  of  the  mucous  oncml/rancs  are 
similar  to  those  of  the  skin,  and  are  also  u.snally  sym- 
metrical. At  first,  they  consist  of  mere  congestions,  later 
of  infiltrations  with  overgrowth  and  soddening  of  the 
epithelium  (mvcoits  tuhercJcs),  and  subsequently  of  suiior- 
ficial  \ilccrations  from  the  breaking  down  of  the  infiltrating 
inflammatory  exudation.  jStucons  tubercles  are  es]iocially 
common  about  the  palate  and  faTiees,  side  of  the  tongue, 
lips,  and  cheek,  and  appear  as  .slightly  elevated  whitish- 
lookinu-  patches,  ijiving  the  part  somewhat  the  apjicarancc 
of  hax-rnu:  been  riibljed  over  with  nitrate  of  .silver.  The 
ulcers,  which  occur  in  similar  situations,  particularly  about 
the  tonsils  and  corners  of  the  mouth,  are  nsually  of  a 
crescentic  .shape,  Avith  shai'p-cut  edges,  and  are  rpvite 
superficial.  (-Similar  mucous  ])atches  and  ulcers  may  occm- 
in  the  larynx  or  about  the  anus  or  in  the  rectum. 

During  the  later  secondary  stages,  besides  tlie  super- 
ficial eruptions  and  ulceration's  which  may  still  be  present, 
the  deeper  structures  niiiy  become  involved.  Amongst 
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these  may  be  mentioned  the  iris,  periosteum,  bones,  joints, 
ear,  and 'testicle.  The  lymphatic  glands,  not  only  those 
nearest  to  the  primary  sore,  but  over  all  the  body,  become 
affected,  the  posterior  cervical  more  particularly  so.  This 
condition  is  of  .service  in  diagnosis;  but  as  it  gives  rise 
to  no  symptoms,  it  is  generally  overlooked  by  the  patient. 
Syphilitic  iritis  is  especially  characterized  by  the  presence 
of  nodules  of  lymph  on  the  iris,  the  effusion  into  the 
anterior  chamber,  the  comparatively  small  amount  of 
pain,  and  its  amenability  to  mercurial  treatment.  But 
the  u-regular  pupil,  cbscoloured  iris,  circumcorneal  zone 
of  congestion,  photophobia,  and  patches  of  pigment  on 
the  lens,  are  also  present  as  in  other  forms  of  iritis.  The 
periostitis  seldom  gives  rise  to  the  distinct  nodes  so 
common  in  the  tertiary  stage  ;  other-^-ise  the  symptonis 
are  similar.  The  joint-att'ections  are  like  those  in 
rheumatism,  and  exhibit  nothing  very  characteristic. 
Epididymitis  and  orchitis  are  occasionallj^  observed,  and 
are  then  generally  symmetrical,  thus  differing  from 
the  gummatous  affections  of  the  testicle  in  the  tertiary 
stage. 

The  general  health  usually  suffers,  the  hair  becomes 
thin  {syphilitic  alopecia),  and  the  patient  ancemic.  At 
times  severe  cachexia  ensues,  attended  by  much  wasting 
and  prostration. 

Tertiary  syphilis. — The  symptoms  of  the  tertiary 
stage  commonly  occiu-  after  a  period  of  apparent  cure, 
sometimes  within  a  few  months  after  the  cessation  of  the 
secondaiy  symptoms,  at  other  times  not  till  after  many 
years.    Occasionalh^,  however,  they  may  be  manifested 
"within  a  few  months  of  the  primary  sore,  i.e.,  during  the 
period  usually  assigned  to  the  secondary  stage.  Moreover, 
between  the  termination  of  the  secondary  and  the  onset 
of  the  tortiai'y,  certain  skin  eruptions,  eiilargenients  of  the 
testicle,  choroiditis,  inflammations  and  ulcerations  of  the 
tongue,  and  psoriasis  of  the  palms  may  occur,  and  have 
been  spoken  of  as  "reminders."    Thoy  are  by  some  re- 
garded as  constituting  an  intermediary  stage.    Tlie  tertiary 
affections  proper  ai-e  of  a  moi'O  serious  nature  than  the 
secondary,  and  show  no  tendency  to  spontaneous  cure. 
Thoy  depend  upon  chronic  inflamiiiations   in  various 
tissues  and  organs,  leading  to  the  formation  of  granula- 
tion-tissue (f/iimmatd).     The   gummata   may  undergo 
caseation  and  break  down,  producing  when  situated  in 
the  subcuta,neous  and  submucous   tissue  characteristic 


54       GENERAL  PATHOLOGY  OF  SI'llGICAL  DISEASES. 


ulcers ;  or  they  may  continue  for  indefinite  periods,  or  be  | 
slowly  absorbed  under  appropriate  treatment,  leavinp;  i 
fibroid  tbickenings  and  scarrings  in  the  capsules  and 
substance  of  the  affected  organs.  These  gunimata  vary 
in  size  from  a  pea  to  a  walnut,  and  are  intimately  blended 
with  the  suiTounding  tissues.  They  consist,  roughly,  of 
three  zones  ;  in  the  central,  the  cells  are  breaking  down 
and  undergoing  fatty  change  ;  in  the  next  zone  the  cells 
are  contained  in  a  fibrillated  matrix ;  in  the  outer  zone 
numerous  vessels  ramify  among  the  cells.  The  breaking 
down  of  the  central  portion  is  attributed  to  changes  in 
the  vessels  causing  a  diminution  of  their  calibre  or  com- 
plete thrombosis,  whereby  the  blood-supply  of  the  central 
zone  is  cut  off  and  degeneration  consequently  ensues. 
Amongst  the  most  common  of  the  tertiary  lesions  may  be 
mentioned — 1,  chronic  gummatous  inflammation  of  the 
periosteum  and  bones,  leading  to  the  formation  of  nodes, 
caries,  or  necrosis,  and  giving  rise,  as  when  attacking  the 
nose,  to  horrible  deformity  ;  2,  gaimmatous  iniiltration  of 
the  skin  and  mucous  membrane  {tuhercuktr  syphilidcs) 
terminating  in  serpiginous  ulceration ;  3,  gmnmatous 
swellings  in  the  subcutaneous  and  submucous  tissue 
which  may  break  down,  forming  deeji  Tilcers  the  cicatri- 
zation of  which  causes  severe  contractions,  as  for  instance 
those  seen  in  stricture  of  the  jiharynx,  glottis,  and  rec- 
tum ;  4,  gummata  in  the  niTiscles ;  o,  gummata  in  the 
tongue,  producing  scarring  and  ulcers  apt  to  tci-miuate  in 
ci)ithelioma;  (i,  aifections  of  the  nervo;is  system  leading  to 
paralysis;  7,  affections  of  the  artcn-ies  Icadiug  to  embo- 
lism or  aneurism  ;  and  8,  gunnnnta.  followed  b_y  contrac- 
tion and  hbroid  changes,  in  the  liver  and  other  viscera, 
producing  jaundice,  cirrhosis,  jilithisis.  &c.  The  various 
tertiary  lesions  will  bo  further  described  under  diseases 
of  the"  siiocial  tissues  and  oi-gaus  ;  for  those  affecting  the 
lungs,  liver,  kidneys,  and  ncrNous  sysleui  a  work  on 
nuHiicino  must  bo  consulted.  Here  it  must  suftice  to  say 
tliat  the  tertiary  lesions  are  usually  asynnuetrical ;  tliat 
they  aro  not,  as  a  rule,  contagious,  tliougli  locally 
infective;  that  they  arc  chronic  iu  their  course;  and 
that  they  often  ]u-ove  fatal  by  alVectiug  iui]iortant  organs, 
as  tlio  lungs  or  l)rain,  or  by  ciiusiug  constriction  of  a 
])assago,  as  the  larynx  or  rectum. 

'i^ho  trcaimeni  ot  syjdiilis  necessarily  varies  according 
to  the  constitutional  condition  of  the  patient  and  the  stage 
of  the  disease.    The  primary  sore  reipiires  no  other  local 
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treatment  than  tlie  application  of  iodoform  or  black-wasli 
and  protection  from  irritation.     Some,  however, _  still 
advocate  its  destrnction  by  caustics  or  complete  excision, 
■and  further  recommend  removal  at  the  same  time  of  the 
nearest  indurated  glands.     The  majority  of  Surgeons 
regard  such  treatment  as  useless,  since  they  believe  that 
the  indiu-ation  of  the  primary  sore  is  merely  an  indication 
that  the  disease  is  already  established  in  the  constitution. 
Moreover,  excision  has  repeatedly  failed  to  prevent  the 
occui-reuce  of  secondary  symptoms.    ConstiiidiiniaUy,  mer- 
cury in  some  form  'is  by  the  majority  of  Surgeons 
thought  to  be  necessary  in  all  cases.    It  must,  however, 
be  given  with  caution  to   strumous   and  tuberculous 
subjects,  and  to  persons  whose  constitution  is  impaired 
by  dissipation,  alcohol,  or  bad  living.     It  should  be 
withheld  in  chronic  Bright's  disease  ;  nor  shouhl  it  be 
forgotten  that  some  patients  exhibit  a  peculiar  idiosyn- 
crasy, in  that  they  are  violently  salivated  by  a  grain  or 
two  of  the  drug.    Mercury  may  be  given  1,  by  the 
mouth ;  2,  by  inunction ;  3,  by  fumigation ;  and  4,  by 
subcutaneous  injection.    It  is,  as  a  rule,  perhaps  best 
given  by  the  mouth,  either  in  the  form  of  a  pill  or 
-mixture.    As  a  pill,  the  green  iodide  in  doses  of  |  a,  grain 
to  1  grain,  combined  with  ^  to  ^  of  a  grain  of  opium  to 
prevent  purging,  may  be  given  two  or  three  times  a  day, 
or  the  mercury  and  chalk  powder  in  doses  of  from  2  to_  3 
grains,  or  calomel  or  blue-pill  may  be  substituted  for  it. 
As  a  mixture,  the  perclxLoride  in  doses  of      to  Jg  of  a 
grain,  combined  with  ammonia,  is  very  useful.  _  The 
green  iodide  possesses  an  advantage,  in  that  the  iodine 
prevents  an  accumulation  of  mercury  in  the  system. 
"^Tiero  mercru-y   given  by   the   mouth    causes  much 
irritation  of  the' bowels,  it  may  be  used  in  the  form  of  an 
inunction,  half  a  drachm  to  one  di'achm  of  mercurial 
ointment  being  rubbed  into  the  inner  part  of  the  thigh  or 
the  axilla  night  and  morning,  the  parts  being  thoroughly 
washed  every  day  to  prevent  the  ointment  accumulating 
in  the  sweat  ducts,  &c.    This  is  a  rapid  way  of  bringing 
the  patient  under  the  influence  of  the  drug,  as  is  also 
fumigation  with  calomel  or  other  iu'Ci)aration  of  nicrcury, 
though  this  latter  method  may  be  followed  by  violent 
salivation.    Subcutaneoiis  injection  appears  to  possess  no 
special  advantages  over  the  other  methods,  and  is  apt  to 
cause  sores  or  abscesses  at  the  point  of  j)uncturo._  The 
effects  of  the  mercury  should  be  judged  by  its  action  on 
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the_  primary  sore.     Under  its  influence  the  induration 
rapidly  disappears,  and  the  rash  fades.    It  should  never 
be  pushed  beyond  causing  a  shght  soreness  of  the  gums, 
the  formation  of  a  red  line  on  their  free  margin,  and 
tenderness  on  biting.    Should  salivation  occur,  the  mer- 
cury should  be  immediately  stoi^ped,  a  gentle  purgative 
given,  the  mouth  rinsed  with  a  gargle  of  chlorate  of 
potash,  and  iron  taken  internally.    The  mercm-y  should 
also  be  intermitted  for  a  few  weeks  or  so  at  a'  time  if 
symptoms  of  depression  come  on.    Dming  the  mercurial 
course  the  patient  should  avoid  chills  and  abstain  from 
alcohol,   fresh  fruit,  and  food  liable   to  distiu-b  the 
digestion  and  set  up  diarihoea.    The  com-se  may  with 
advantage  be  continued  for  a  year  or  more,  and" on  its 
termination  iron,  tonics,  and  cod-liver   oil  should  be 
given,  whilst  change  of  air  and  the  baths  of  Aix-la- 
Chapelle  or  Harrogate  will  be  found    beneficial.  If 
mercury  cannot  be  taken  or  is  contra-indicated,  iodide  of 
potassium  with  a  tonic  treatment  may  be  tried.  During 
the  secondary  stages  mercury  should  still  be  continued 
internally.    Locally,  condylomata  are  best  treated  by 
dusting  them  with  equal  parts  of  calomel  and  oxide  of 
zinc,  under  which  the^-  dry  up  very  rapidly.  Mucous 
tubercles  about  the  fauces  may  be  gargled  with  black- 
wash  ;  superficial  cracks  and  ulcers  on  the  lips,  tongue, 
&c.,  may  be  touched  with  a  strong  solution  of  nitrate  of 
silver,  or  a  lotion  of  bicyanide  of  mercury  or  chromic 
acid.    Iritis  should  be  energetically  treated"  by  mercury, 
or  if  this  is  already  being  given,  the  dose  "should  be 
increased,  whilst  locally  atropine  should  be  dro]i])od  in 
the  eye,  and  if  there  is  much  jiain  and  the  congestion  is 
acute,  leeches  or  blisters  should  be  applied  to  the  temple. 
In  the  tertiary  stages  iodide  of  potassium  has  the  most 
marked  effect.     It  may  often  be  advantageously  com- 
bined with  ammonia,  quinine,  iron,  or  cod-liver  oil.  or 
even  with  small  doses  of  mercury.     If  bndly  tolerated 
kola  chocolate  may  bo  given  with  it,  or  iodide  of  sodium 
or  ammonium  sui)stituted  for  it;  but  the  treatment  of 
tertiary  syphilis  will  be  referred  to  more  in  detail  under 
the  Diseases  of  Tissues  and  Organs. 

Sliould  iihagcdiTMia  occur,  it  must  be  energetically 
ti-eatod  by  the  continuous  hot  bath,  or  the  destruction  ol' 
tlio  ulcer  with  the  fuming  nitric  acid  or  acid  nitrate  of 
mercury. 

CONGEXITAL     oil     IXIIEHITED      SYrillT.TS     is  syjdlilis 
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transmitted  to  tlie  offspring  by  one  or  both  of  the 
l^arents,  and  must  be  distinguished  from  s^'philis  con- 
tracted by  the  infant  coming  in  contact  with  a  chancre 
on  the  genitals  during  birth,  which  woukl  be  a  case  of 
acquired  syphilis.  Cause. — The  poison  is  transmitted 
through  the  spermatozoa  of  the  father,  or  the  ovum  of 
the  mother,  not  by  direct  inoculation  and  the  formation 
of  a  primary  chancre  as  in  the  acquired  form.  Si/uqdonis. 
— The  child  is  usually  born  healthy,  and  though  the  virTis 
is  present  in  the  system,  the  disease  does  not  manifest 
itself  as  a  rule  till  the  fourth  or  sixth  week.  In  rare 
instances,  however,  infants  are  born  with  well-marked 
signs  of  syphilis ;  and  at  times  the  aifection  does  not 
show  itself  till  much  later  in  life.  But  in  the  latter  case 
the  sjTnjjtoms  are  those  of  the  tertiary  stage,  not  those  of 
the  secondary  stage  delaj^ed.  The  symptoms  in  a  typical 
case  usually  set  in,  with  a  chronic  catarrh  of  the  nasal 
mucous  membrane,  poj^ularly  known  as  the  snuffles, 
followed  by  a  rash  on  certain  parts  of  the  bodj-,  and 
mucous  tubercles  and  superficial  ulcerations  about  the 
mouth  and  anus.  The  catarrh  may  simulate  merely  a. 
cold  in  the  head,  or  be  attended  with  a  muco-i^urulent 
discharge,  and  cause  obstruction  to  respiration  and 
difficulty  in  sucking.  The  eruption,  like  that  of  the 
secondary  stages  of  acquired  syphilis,  is  s^^nrmetiical,  and 
of  the  same  peculiar  coppery  or  raw-ham  colour.  It  is 
most  common  about  the  nates  and  genitals,  where  it  is 
usually  erythematous  in  character,  and  on  the  palms  of 
the  hands  and  soles  of  the  feet,  where  it  is  commonly 
squamous.  But  it  may  be  papular  and  at  times  biiUous, 
or  pustular.  A  well-marked  mucous  tubercle  or  condy- 
loma about  the  anus  is  pathognomonic  of  the  disease. 
These  symptoms  are  frequently,  thoiigh  not  invariably, 
accompanied  by  mai'asmus  and  wasting,  the  child  looks 
shri-velled  and  old,  the  skin  earthy  and  dry,  whilst  the 
hair  may  fall  off,  and  the  nails,  iris,  iieriosteum,  and 
hones  may  be  affected  as  in  the  acquired  form.  At  this 
period  death  is  far  from  uncommon.  Usually,  however, 
and  especially  under  a  mercurial  course,  the  symptoms 
gi'adually  subside,  and  by  the  end  of  the  first  year 
disappear  altogether  and  no  further  manifestation  of  the 
disease  may  occur  throughout  life.  But  frequently  after 
sevoT-al  years  of  immunity  certain  tertiary  affections  show 
themselves,  the  chief  of  those  being  interstitial  keratitis, 
periostitis,  and  osteitis,  followed  by  necrosis,  disoa,so  of 
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the  ear  often  ending  in  total  deafness,  ulceration  about 
the  palate,  chronic  synoAdtis  of  one  or  more  of  the  joints, 
and  the  formation  of  gummata  in  the  viscera,  testicle,  &c. 
Along  with  these,  certain  important  diagnostic  symptoms 
the  result  of  the  former  secondarj-  lesions,  may  be 
present,  viz.,  1,  a  depressed  and  vridened  condition  of  the 
bridge  of  the  nose  due  to  the  influence  of  the  nasal 
catarrh  upon  the  development  of  the  nasal  bones  and 
septum  ;  2,  radiating  scars  about  the  angle  of  the  mouth, 
the  result  of  the  cicatrization  of  the  former  ulcers  ;  3,  a 
peculiar  conformation  of  the  skull,  the  result  of  the 
former  bone-lesion,  consisting  chiefly  in  a  furro-w  above 
the  eyebrows,  a  square  forehead,  and  prominent  frontal 
eminences ;  and  4,  a  characteristic  appearance  of  the 
permanent  central  incisor  teeth,  consequent  upon  the 
action  of  the  stomatitis  upon  them  while  yet  soft  and 
uncut.  The  distinctive  sign  of  syphilis  in  these  teeth  is  a 
slight  crescentic  notch  in  the  biting  edge.  They  are  also 
generally  dwarfed,  especially  in  width,  their  angles  are 
rounded  off,  and  their  sides  convex  in  outline.  These 
appearances  must  be  distinguished  from  those  due  to  the 
action  of  mercurial  stomatitis,  the  teeth  so  affected  show- 
ing horizontal  markings,  or  honeycomb  excavations  in 
the  enamel  (compare  Figs,  o  and  Ci). 

The  bone-lesions  of  congenital  syphilis  were_  imtil 
recently  overlooked,  or  confounded  with  those  of  rickets, 
which  they  much  resemble.  Two  forms  are  described, 
the  ostcophyiic  and  the  atrophic.  In  the  osfeifphi/tic  tlio 
cranial  boiies  present  localized  and  symmetrical  tliickcn- 
ings  {Farroi's  nodes)  in  the  region  of  the  frontal  and  parie- 
tal eminences  {the  nailform  or  lud-vniss-bini-likc  skull). 
and  the  long  bones  subperiosteal  enlargements.  In  the 
(drophtc.  the  cranial  bones,  especially  in  tlic  occipital 
region,  are  thinned  or  locally  absorbed,  so  that  the  brani 
is  onlj'  covered  at  these  spots  ]iy  a  tliin  membrane  ((..</io- 
pnrosis,  rranivtchcs),  and  tlie  long  bones  arc  enlarged  at 
their  epijJiysesby  theproduction  of  ill- formed  bono  and  the 
absoi-ption  of  the  normal  bone.  These  lesions  are  usually 
transitory,  and  generally  give  rise  to  little  inconvenience; 
but,  at  times,  separation  of  the  epiphysis  may  occur, 
with  inflammation  of  the  neighbouring  joint ;  and  wlien 
several  bones  are  affected,  the  child  may  be  so  chary  of 
movement  on  account  of  the  pain  it  causes  that  paraly.sis 
mav  be  simulated. 

treatment.— Ill  the  early  stages  mercury  generally  acts 
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like  a  cliarm.  It  is  best  aclministerecl  as  an  inimction  by 
putting  half  a  draclim  of  blue  ointment  on  the  binder  of 
the  child  and  allomng  it  to  be  thvis  rubbed  into  the  skin. 
Or  it  may  be  given  in  the  form  of  mercury  and  chalk  in 
doses  of  from  half  to  one  grain,  but  is  then  apt  to  cause 
diarrhcca.  Mercm-y,  however,  should  be  given  with 
caution  if  there  is  much  marasmus,  and  discontinued  as 
soon  as  the  symptoms  have  cleared  up,  lest  mercimal 
stomatitis  be  induce  d  and  the  permanent  teeth  suffer  in 
consequence  (Fig.  6).    The  child  should  be  well  and 


Fig.  5. — Syphilitic  teetli  Fig.  6. — Mercurial  teetL 

(after  Hutchinson).  (after  Hutchinson). 


carefully  fed  during  the  mercurial  course,  and  small 
doses  of  cod-liver  oil  may  often  be  taken  with  advantage. 
If  the  mother  is  unable  to  suckle  the  infant  it  must  be 
brought  up  by  hand,  not  by  a  wet  nurse,  for  fear  of  her 
nipple  becoming  affected  with  a  j)rimary  chancre,  a 
danger  the  mother  herself  does  not  run,  even  although 
she  has  exhibited  no  signs  of  syphilis.  In  the  latter 
stages,  as  in  those  of  the  acquired  form,  iodide  of  potas- 
sium is  indicated,  and  may  frequently  be  advantageously 
combined  with  small  doses  of  mercury,  whci'o  the  later 
lesions,   as  is  too   often  the  case,  prove  intractable. 

'  Lastly,  should  syphilis  be  suspected  in  either  of  the 
parents  during  the  period  of  gestation,  mercury  should  be 
administered  to  the  mother  ;  whilst  a  caution  should  bo 
given  to  both  parents  after  the  bu-th  of  a  syphilitic  infant 

■  for  the  sake  of  any  futui'o  oifspring. 

ILEJIOPHILIA. 

TLio^rorinTJA,  or  the  hrcmorrhagic  diathesis,  is  a  con- 
dition in  which  blooding  is  prone  to  occur  spontaneously 
or  ou  the  slightest  provocation,  and  is  very  diflicult  to 
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arrest.  The  cause  is  unkno-wn.  The  affection,  however, 
appears  to  be  hereditai'y ;  it  often  occurs  in  members  of 
the  same  family,  and  nearly  always  in  the  males,  although 
it  is  almost  invariably  transmitted  through  the  female 
line.  The  pathologj^  of  the  disease  is  obscure,  and  except 
that  the  arteries  have  been  found  thin,  and  the  left 
ventricle  hypertrophied,  nothing  abnormal  has  been  dis- 
covered either  in  the  tissues  or  in  the  blood.  The  bleeding 
maj^  be  started  by  the  most  trifling  injury,  such  as  a  mere 
scratch  of  the  finger,  the  extraction  of  a  tooth,  or  a  bite 
of  the  lip  or  tongue.  Or  it  may  occur  spontaneously, 
■when  it  is  sometimes  jjreceded  by  flushings  of  the  face 
and  throbbing  of  the  arteries,  and  then  commonly  takes 
the  form  of  epistaxis,  or  of  extravasations  beneath  the 
skin,  of  bleeding  from  the  gums  or  intestines,  or  of 
effusion  into  a  joint.  Where  the  result  of  a  traumatism, 
the  blood,  except  a  large  artery  is  wounded,  oozes  from 
the  injured  surface  in  a  steady,  continuous,  and  uncon- 
trollable stream.  The  bleeding  may  last  for  weeks  and 
then  cease  spontaneously,  leaving  the  patient  in  an 
anaemic  condition,  from  which,  however,  he  may  speedily 
reco-\-er ;  or  it  may  terminate  fatally.  Successive  attacks 
are  common  at  varying  intervals,  and  to  one  of  these  the 
patient  generally  succumbs.  Should,  however,  he  siu'vive 
the  period  of  puberty,  there  is  a  fair  chance  of  the 
tendency  to  bleed  decreasing  with  advancing  years.  The 
treatment  consists  in  placing  the  juitient  at  jicrfect  rest  in 
the  recumbent  position,  and  in  elevating  the  part  when 
the  bleeding  comes  from  a  limb.  Ligature,  the  nctual 
and  galvanic  cautery  and  acupressure  ouly  do  harm  by 
inci'casing  the  size  of  the  wound  ;  and  cold,  in  the 
form  of  ice,  is  of  doubtful  beuoHt.  "When  the  blood 
comes  from  a  tooth-socket  a  plug  of  perchloride  of  iron 
may  be  applied.  lutornally.  such  drugs  as  ergotm, 
acetate  of  lead,  gallic  acid,  and  sclerotic  acid,  are  recom- 
mended, Init  do  not  appear  to  have  much  power  in  con- 
trolling the  bleeding. 

TUMOTltS. 

A  ■iTMiiri!,  as  generally  understood,  is  a  swelling  in 
some  ])art  of  tlie  body,  not  depending  iqion  inllannnatinn 
or  more  liypertro])hy 'of  pre-existing  tissue,  and  .Kliowiiig 
no  tendency  to  undergo  spontaneous  cure  or  to  yield  to 
the  action  "of  medicines.    In  siri(rture  a  tumour  consists 
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of  elements  resembling  those  of  the  normal  tissxies  of  the 
body  either  in  the  matnre  or  in  the  immature  state.  Thus 
a  tirmonr  ma}^  be  comjjosed  of  bone,  cartilage,  fat,  &c.  ; 
or  of  cells  like  those  constituting  the  epithelium ;  or  of 
elements  indistinguishable  from  the  rudimentary  tissues 
found  in  the  embryo.  A  tumour  may  resemble  and  con- 
tinue to  grow  in  the  tissue  in  which  it  oiigiuates, 
merelj-  displacing  the  surrormding  tissues,  as  for  example, 
a  fatty  tumour  growing  in  the  subcutaneous  fat.  It  is 
then  called  homologous.  Or  a  tumour  may  originate  in 
one  tissue,  and  retaining  the  type  of  that  tissue,  invade 
another,  as  an  epithelioma  infiltrating  connective  tissue, 
muscle,  or  bone ;  it  is  then  spoken  of  as  heterologous. 
Homologous  tumoiu's  have  generally  the  structure  of  the 
mature  tissues  of  the  body,  as  fibrous  tissue,  fat,  bone, 
&c.,  and  are  usually  innocent.  Heterologous  tumotirs, 
on  the  other  hand,  commonly  consist  of  cells  like  those 
of  the  more  lowly  organized  or  the  immature  tissues 
{epithelium,  emhryonic  tissue),  and  are  generally  malig- 
nant. The  lower  the  organization  of  a  tumour  the 
gi-eater,  as  a  rule,  is  its  malignancy,  although,  as  pointed 
out  by  Mr.  Butlin,  "  tumours  of  similar  structm'e  differ 
widely  in  their  power  of  mischief  according  to  the  part  of 
the  bodj^  in  which  they  originate." 

Development.- — All  tumours  are  believed  to  arise  by  the 
multiplication  of  pre-existing  cells,  and  to  retain  through- 
out_  their  growth  the  type  of  the  cell  from  which  they 
spring ;  hence  they  are  spoken  of  as  connective-tissue  or 
as  epithelial  growths,  according  as  they  originate  in  the 
connective  tissue,  or  in  the  epitheliiim.  Tumoiu's  arising 
in  the  connective  tissue  at  first  consist  entirely  of  small 
round  cells,  with  a  scantj'  amotint  of  intercellular  sub- 
stance ;  that  is,  they  resemble  embryonic  connective 
tissue.  They  may  retain  this  structure  throughout  their 
course  {sarcoma),  or  they  may  become  more  highly  de- 
veloped and  assiune  the  structure  of  the  more  specialized 
connective  tissues.  Thus,  fibrification  may  occur  and 
the  tumom-  take  tho  form  of  mature  fibrous  tissue 
{Jilmnna)  ;  or  chondrification  or  ossification  may  ensue, 
or  fat_  be  deposited  in  the  cells,  and  the  tumour  become 
indistinguishable  in  sti'ucture  from  noi'mal  cartilage, 
bone  or  fat  {cvchondro-nut,  osteoma,  iipoiiKi).  Tumours 
springing  fi-om  einthelium.  not  only  retain  the  character 
of  epithi.'lium,  but  likewise  that  of  tho  special  form  of 
epitLelium  froiri  which  they  are  deiived.     Thus  they 


62       GENERAL  PATHOLOGY  OF  SUEGICAL  DISEASES. 


resemble  squamous  epitlielium  when  derived  from  the 
skin,  splieroidal  ejiithelium  Tvlien  from  a  gland. 

Cause. — Little  is  actually  known  of  the  etiology-  of 
tumours.  They  have  been  variously  attributed  to  such 
local  causes  as  long- continued  irritation,  chronic  inflam- 
mation, injury,  the  presence  in  the  completely  developed 
tissues  of  embryonic  remains  which  from  some  un- 
explained cause  have  taken  on  active  gi'owth  later  in 
life,  and  the  action  of  some  unknown  fonn  of  parasite 
or  ferment.  Thej^  have  fiu'ther  been  ascribed  to  such 
constitutional  causes  as  hereditary  predisposition,  the 
activity  of  tissue-growth  in  early  life,  the  slow  degenera- 
tion of  advancing  age,  and  the  lessened  resisting  power  of 
the  tissues  that  may  be  occasioned  by  such  depressing 
influences  as  grief,  anxiety,  or  mental  strain.  Eesidence 
in  certain  localities  is  considered  by  some  observers  to 
be  a  predisposing  cause  of  some  forms  of  mahgnant 
tumour. 

Clinical  course. — Clinically,  tumoui'S  are  spoken  of  as 
innocent  and  malignant.  I.  Innocent  tumours  as  a  rule 
grow  slowh',  and  resemble  the  firlly-formed  tissues  of  the 
body,  and  usually  those  amongst  wliich  they  grow.  The^- 
are  genemlly  encapsuled,  circumscribed,  and  freely 
moveable,  merely  displacing  the  tissues  aroimd,  not 
infiltrating  them.  They  do  not  involve  the  h-ui]ihatic 
glands,  nor  become  disseminated  in  distant  organs ; 
neither  do  they  recur  if  completely  removed.  They  inay, 
however,  attain  a  large  size  and  destroy  life  by  pressing 
upon  a  vital  organ,  or  in  other  -ways  interfering  M"ith  its 
functions.  TI.  Malignant  fumours,  on  the  other  hand, 
grow  rapidly,  do  not  rosomblo  the  fully-formed  tissues  in 
structure,  and  differ  markedly  in  appearance  from  the 
tissues  in  which  they  grow.  They  are  generally  non- 
oncapsuled  and  iniiltrate  the  sni-rounding  parts,  wlictlier 
these  bo  muscle,  fat,  bone,  i^-c,  and  in  ccmsequence 
become  more  or  less  fixed  and  adherent.  They  frequently 
involve  the  lymphatic  glands,  and  become  (bsseminated 
through  the  body  by  means  either  of  the  hnnph-  or  blood- 
stream. Tliey  usually  recur  after  removal,  in  the  scar,  in 
the  corr('S])on(ling  lym])hatic  glands,  or  in  inti'rnal  organs, 
and  sooner  or  later  give  rise  to  a  general  cachectic  condition 
known  as  the  cancerous  varhexia.  Death  is  commonly 
due  to  exhaustion  cansed  by  the  local  ulceration,  lia-nior- 
rhago  and  ]iain,  cf)nibined  with  the  mental  distress,  and 
the  general  interference  with  nutrition  induced  by  the 
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rapid  growth  of  the  tumour  and  its  dissemination  through, 
internal  organs. 

Secondarfi  cliancjes  are  common  in  tumours,  especially 
in  those  of  more  rapid  growth.  Thus  a  tnmoui-  may 
become  inflamed,  or  may  ulcerate,  or  iindergo  fatt}^ 
mucoid,  colloid,  pigmentarj-,  or  calcareous  degeneration ; 
or  as  the  result  of  these  changes,  or  of  hosmorrhage  into 
its  substance,  cysts,  or,  more  rarely,  circumscribed 
abscesses,  maj^  form  in  its  interior ;  or  the  whole  tumour 
may  imdergo  necrosis,  and,  in  exceptional  instances, 
slough  away. 

Recurrence  and  dissemrnatinn.  —  Local  recurrence  is 
probably  the  result  of  some  of  the  tumour-elements 
having  escaped  removal,  and  may  take  place  in  the  scar, 
or  in  the  tissues  immediately  around.  Eeproduction  in 
the  neighbouring  lymphatic  glands  is  believed  to  be  due 
to  the  tumoiu'-cells  becoming  arrested  in  the  lymph- 
sinuses  ;  dissemination  in  more  distant  tissues  and  organs 
to  the  timioiu'-cells  being  carried  by  the  blood-stream 
(which  they  may  enter  either  dii'ectly,  or  indirectly  by 
the  Ij-mph-channels)  to  these  parts,  where  they  become 
lodged  and  form  starting-points  for  secondary  growths. 
Secondary  growths,  whether  in  the  glands,  or  elsewhere, 
resemble  in  structure  the  primary  tumour. 

Chissifiadion. — Tumours  are  liere  classified,  partly  ac- 
cording to  theii-  supposed  origin,  and  partly  according 
to  thcii-  anatomical  structure.  Thus,  they  ma)'  be  divided 
into : — 

I.  MesoUastic  or  connective-tissue  tumours,  which  are 
such  as  spring  from  the  connective  tissue.  These  may  be 
subdivided  into :— A.  Those  of  the  typo  of  fully-formed 
connective  tissue,  i.e.,  fibrous,  cartilaginous,  fatty, 
csseous,  and  mucous  tissue:  (1)  Fibroma,  (2)  JEnchon- 
droma,  (3)  Lipoma,  (4)  Osteo7na,  and  (,))  Myxoma.  B. 
Those  of  the  tj'po  of  the  higher  complex  ecmnoctive  tissues, 
i.e.,  muscle,  nerve,  blood-vessels,  lymjihatic  vessels, 
lymphatic  glands,  paiiillro  and  secreting  glands :  (1) 
Myoma,  (2)  Neuroma,  (3)  Angioma,  (4)  LyvnphanrjiovHi , 
(5)  Lymphmna,  (6)  FapiUoma,  and  (7)  Adenoma.  0. 
Those  of  the  type  of  embiyonic  connective  tissue:  (1) 
fiound-celled  sarcoma,  (2)  Spiv  die -celled  sarcoma,  {:>) 
Myeloid  sarcMmu. 

II.  J'Jpihlasiic  anal  liypclilaslic  iumovrs,  whicli  are  such 
as  are  composed  of  cells  like  cpitholium.  Tlioy  iivn 
divided  into:— A.  Acinous   or   spheroidal-celled  card- 
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noma  :  (1)  Hard,  scirrJwus,  or  chronic  carcinoma  :  (2) 
Soft,  encepludoid,  or  acute  carcinoma;  and  (3)  Colloid 
carcinoma.  B.  Epithelial  carcinoma :  (1)  Squamous-relJtd 
epithelioma,  and  (2)  Columnar -celled  or  cylindriccd  ejji- 
thelioma. 

III.  Tumours  in  ivhich  epihladic,  hijpollastic  and  meso- 
hlastic  elements  are  comhined.  A.  Teratomata,  a  rare  fonn 
of  tumour  found  occasionally  in  tlie  oyaries  and  testicle, 
containing  bone,  hair,  teeth,  &e. 

I.  MESOBLASTIC  OR  COXXECTn-E-TISSfE  Tr^OURS. 
A.  Tumours  of  the  type  of  fully- formed  connective  tissue. 

Fibromata  or  fibrol's  TUJioims  consist  of  fibrous 
tissue,  which  may  vary  in  density  from  the  fiiinness  of  a 
tendon  or  ligament  to  the  soft  consistency  of  the  sub- 
cutaneous tissue.  They  are  quite  innocent,  grow  slowly, 
do  not  return  if  completely  removed,  and  are  usually 
surrounded  by  a  distinct  capsule. 

Structure. — The  firmer  rarielics  consist  of  dense  fibrous 
tissue,  intermixed  Avith  but  few  elastic  fibres  and  cou- 
nective-tissue  corpuscles.  The  fibres,  as  a  rule,  are 
variously  interlaced  without  definite  arrangement,  though 
iu  some  fibromata  they  form  concentric  circles  aroimd  the 
blood-vessels.  On  section  they  appear  firm,  smooth,  and 
o-listeiiing,  and  of  a  greyish-white  colour.  The  vessels 
are  usiially  small,  thin-walled,  and  not  numerous,  though 
certain  of  the  fibromata  {luiso-jdiaryiiyeul  ]<ohj]>i)  are  very 
vascular,  and  are  permeated  by  large  cavernous  blood- 
spaces.  The  softer  varieties,  formerly  called  fibro-ccUular 
tTimours,  consist  of  loose  .succulent  fibrous  tissue,  and 
often  contain  largo  and  numerous  blood-ves.sels.  On 
section  they  appear  yellowish,  glistening,  scmi-trans- 
])arent,  and' gelatinous,  and  a  serous  iluid  can  be  squeezed 
out  from  the  cTit  surface. 

Secondary  c/unfi/es.— Calcification,  uk'cration,  and  mucoid 

softening. 

Usual  .sYY(/.'^.— Fibromata  may  grow  from  the  connective 
tissue  an\-wh('r('.  but  tlio  harder  forms  are  chii^fiy  met 
A\nth  in  the  ])eriosteum.  especially  that  of  the  jaws 
{/iliroiis  epidis).  in  the  uterus  where  they  are  intermixed 
with  uustriped  muscle  {myofibroma),  in  the  neurilemma 
of  nerves  ( false  ncurouia),  on  the  termination  of  nerves 
{painful  sit'linitfiuniu.^  tntwur).  and  in  the  iiaso-pharynx 


TUMOURS—  FIBROMATA,  LIPOMATA. 


65 


and  rectum  {fbrous  ^)o/y/);fs).  The  softer  forms  grow  from 
tlio  subcutaneous  and  submucous  tissue,  and  the  intor- 
museular  septa,  and  are  most  frequently  met  wit]!  in  the 
scrotirm,  labiiun,  and  scalp.  The  loose-textured,  large  and 
often  pendulous  growths,  occurring  in  the  subcutaneous 
tissue,  and  known  as  loens,  and  the  small,  sessile,  or 
partially-pedunculated  tumours  scattered  over  the  body 
in  the  condition  known  as  mulhiscmn  Jibrosum  ,  are  varieties 
of  soft  fibromata. 

The  signs  and  diagnosis  of  fibromata  vary  according  to 
their  situation,  and  will  be  again  referred  to  imder  the 
diseases  of  the  A\arious  regions  in  which  they  occur.  The 
firm  fibromata  are  usually  oval  or  globular,  smooth, 


Fig.  7. — Fatty  Tumour. 


painless  imless  attached  to  a  nerve,  moveable,  very  firm 
and  hard,  and  generally  single.  The  softer  forms  are 
smooth,  globular,  elastic,  soft  and  painless,  especially 
when  growing  about  the  scrotimi  or  labium ;  doughy, 
non-elastic,  moveable,  pendulous,  and  fleshy  when  occur- 
ring as  wens. 

Treatment. — AVhere  practicable  they  should  be  removed. 
_  LiPOMATA  or  FATTY  TUMOURS  are  composed  of  fat 
like  that  normally  formd  in  the  body.  They  are  innocent, 
and  grow  .slowly,  but  may  attain  a  large  size,  and  do  not 
return  on  removal.    They  arc  most  common  in  adult  life. 

Structure. — They  consist  of  masses  of  fat  bound  to- 
gether by  delicate  connective  tissue  and  blood-vessels, 
and  are  surrounded  as  a  rule  by  a  thin  capsule,  which  is 
attached  by  fibrous  septa  to  the  skin.  The  microscopical 
characters  are  seen  in  Fig.  7. 

jicxondary  changes. —  Mucoid  softening,  inflammation 
with  adhesion  from  pressure,  and,  very  occasionally, 
ulceration  and  calcification. 

Vmiul  seals. — They  are  most  common  on  the  shoulders. 
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back,  and  nates,  where  tliey  have  been  atti-ibuted  i" 
irritation  or  pressure  as  by  the  braces,  the  sittin<: 
postiu'e,  &c. 

Signs  and  diagnosis. — They  foim  circiimsciibed,  lobu- 
latecl,  semi-fluctirating,  painless,  soft,  inelastic  tumom-s. 
generally  single,  but  occasionally  multiple.  They  may 
be  distinguished  from  a  chronic  abscess,  a  bursa  or  cyst, 
the  .swellings  for  which  they  are  perhaps  most  likely  to 
be  mistaken,  by  the  edge  slipping  from  under  the  finger 
when  the  side  of  the  tumour  is  pressed  upon,  by  the 
dimpling  of  the  skin  when  pinched  up  between  the  thumb 
and  fingers,  and  by  the  non-escape  of  fluid  on  punctiu-e 
with  a  grooved  needle.  They  are  said  sometimes  to  shift 
their  site  by  slipping  along  in  the  connective  tissue.  A 
diffuse  variety  of  lipoma  is  sometimes  met  with  in  the 
form  of  sjTnm'etrical  masses  of  fat  at  the  back  of  the  neck 
and  below  the  chin.  This  variety  is  mostly  seen  in  stout 
men  above  middle  age,  and  especially  in  those  who  are 
addicted  to  alcohol. 

Treatment. — The  capsule  should  be  freely  opened,  when 
the  tumour  will  usually  readily  shell  out.  The  diffuse 
form  should  be  left  alone  ;  for  such  liquor  potassre  in 
small  doses  for  long  periods  is  said  to  do  good. 

ExCnONDIlOMATA,  Or  CAKTILAGIXOUS  Tt-^[OrES.  COUsist 

of  cartilage,  and,  when  pure,  are  quite  innocent,  grow 
slowly,  and  do  not  return  on  removal.  Cartilage,  how- 
ever, is  frequently  developed  in  sarcomatous  timiours, 
and  it  is  probable  that  the  malignancy  which  enchou- 
dromata  have  at  times  apparently  exhibited  may  have 
been  due  to  the  presence  of  sarcoma  elements  which  were 
overlooked. 

,S'<;v/c<Hre.— Cartilaginous  tumours  arc  generally  en- 
capsuled,  and,  when  large,  are  often  lobulated.  Thc,\- 
may  consi.st  of  a  single  mass  of  cartilage,  without  ^^sil^lp 
partitions,  or  of  numerous  small  clustered  masses  bound 
to"-cthor  by  connective  tissue  and  blood-vessels.  On  section 
they  arc  translucent,  bluish-grey,  pinkish-wliite.  homo- 
geneous or  coarsely  granular,  and  fivquontly  ma]i]H>d 
out  into  irregular"  lol)ules.  They  usually  consist  of 
hyaline-  or  fibro-cartilage.  The  imcrosco]iu  al  characters 
of  t>-pical  (examples  of  the  hyaline  and  librous  varieties 
are  seen  in  I'ig.  S.  .„     .  -i^  -i 

Secondary  rAr/wr/t.'i.— Calcification,  ossification,  mucoid 
softening  with  rormatioii  of  cysts,  and  ulceration. 

Usitafseatx.—i])  The  bones,  especially  the  phalanges  of 
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the  fingers,  the  lo-^-er  end  of  the  femur,  and  the  head  of 
the  tibia  and  humerus,  and  (2)  the  parotid  gland. 
Euchondromata  may  also  occur  in  the  subcutaneous 
tissue  and  the  testicle. 

The  signs  and  diagnosis  will  be  given  under  tumours 
of ^  bone  and  the  jxirotid  gland.  Here  only  need  it  be 
said,  that  their  chief  characteristics  are  their  extreme 
hardness,  smooth  or  lobulated  surface,  and  slow  growth. 


They  are  usuallj-  single,  except  in  the  hands,  where 
generally  several  fingers  are  affected.  At  times  they  are 
of  a  softer  consistency  in  places  owing  to  mucoid  soften- 
ing, and  at  times  of  rapid  growth,  but  in  the  latter  case 
it  is  probable  that  they  contain  sarcomatous  elements. 
AlthoTigh  they  may  occur  at  any  age,  they  are  most 
common  in  the  young. 

Treatment. — They  should  be  removed  where  possible. 

OsTEO^tATA  or  OSSEOUS  OROWTiis  consist  of  true  bone. 
Thoy  very  rarely  occur  except  in  connection  with  bone 
or  cartilage,  and  will  again  bo  referred  to  under  diseases 
of  bone.  Those  growing  in  connective  tissue  apart  from 
bone  are  probably  other  tumours,  or  structures  such  as 
cysts,  tendons,  and  muscles,  that  have  undergone  calci- 
fication or  ossification. 

MYX0>rA'i'A  or  mucous  tujcottrs  consist  of  tissue  re- 
sembling that  found  in  the  umbilical  cord  a,nd  vitreous 
humoiu'  of  the  eye;  but  many  of  the  growths  tha.t  wore 
formerly  claimed  as  myxomata  would  appear  to  1)0  fibro- 
mata, sarcomata,  or  cnchondromata,  undergoing  mucoid 


Fig.  S. — Cartilaginous  Tumour. 
Upper  lialf  hj'aline  ;  lower  half  fibrous. 
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softening.  Pure  myxomata  are  innocent  tnmoui's,  and 
do  not  return  if  comj^letely  remoA'ed,  but  they  may  attain 
a  large  size. 

Structure. — Tliey  consist  of  a  soft  gelatinous  seuii- 
translucent  material,  enclosed  in  a  loose  capsule  of  con- 
nective tissue,  and  intersected  by  bands  of  fibrous  tissue. 
On  section,  tbey  are  of  a  j^inkisb  or  yoUowisb-gi-ey 
colour,  and  of  a  soft  gelatinous  consistency,  often  almost 
difSuent ;  whilst  a  tenacious  and  glaiiy  fluid  containing 
large  quantities  of  mucin  oozes  away  from  the  cut 
siu-face.    Under  the  niicroscoiDe  there  are  seen  rormd  and 


Fio.  9.  — Myxomatous  Tninour. 

spindle  colls  and  stellate  colls  with  branching  processes, 
the  processes  forming  a  delicate  stroma  in  the  moshcs  of 
which  the  homogeneous,  gelatinous  basis-substance  is 
contained  (Fig.  9).  The  round  and  spindle  cells  vary  in 
number,  and  are  not  shown  in  the  diagram,  l-'ibrous 
tissue,  fat,  cartilage,  and  sometimes  adenomatous  and 
sa,rcomatous  elements  may  likewise  be  ]ircsent ;  but  it  is 
c[uestionable  in  these  cases  whether  the  tiunour  should 
not  be  regarded  as  a  soft  fibroma,  lipoma,  enchondroma. 
sarcoma,  &c.,  undergoing  mucoid  d(>generation. 

Bccondfiry  changes. — Fatty  degeneration,  inflammation, 
ulceration,"  and  tlie  formation  of  blood-cy.sts  owing  to 
rupture  of  th(!  ca]iillary  vess(!ls. 

UsiHil  scuts. — They  are  most  often  found  in  the  nose, 
where  they  constitute  the  gelatinous  polypus.  Thoy  are 
also  found  in  tlie  adijiose,  subcutaneous,  .submucous,  and 
subserous  tissue,  and  occasionally  in  the  periosteum  and 
medulla  of  bone  and  neurilemma  of  nerves. 
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Signs. — Except  -when  forming  polypi,  as  in  the  nose, 
tliey  resemble  fatty  and  soft  fibrous  tiimoiu-s,  from  which 
they  cannot  be  diagnosed  with  certainty.  The  so-called 
gelatinous  or  mucous  polypus  will  again  be  referred  to 
imder  Diseases  of  the  Nose. 

Treatment. — Eemoval  where  practicable. 

B.  Tumours  of  the  type  of  the  higher  connective  tissues. 

The  myomata  or  muscle  tumoui's  consisting  of  non- 
striated  or  even  of  striated  muscular  fibres ;  the  neuromata 
consisting  of  true  nervous  tissue,  either  the  grey  or  the 
white  ;  the  angiomata,  or  niBvi ;  the  lympluingiomata  con- 
sisting of  dilated  lymphatics,  and  the  lymphomata  and 
I ymphadenomata  consisting  of  lymphatic  glandular  tissue, 
will  receive  no  fiu'ther  attention  here  (see  Ntevi,  Diseases 
of  Nerves  and  Lymphatics).  UnstrijDed  muscle  tissue,  it 
may  be  said,  however,  is  frequently  found  in  the  so-called 
hbroid  tumours  {myo-fibromata)  of  the  uterus,  of  which, 
indeed,  it  often  forms  the  chief  part.  It  is  also  found  in 
the  chronically  enlarged  prostate. 

Papillomata  or  WAKTY  and  villous  tumours  resemble 
in  structm-e  the  papillaa  of  the  skin  and  mucous  mem- 
brane. They  include  warts,  condylomata,  and  miicous 
tubercles,  and  some  forms  of  so-called  villous  tumours. 
They  are  innocent  growths,  rarely  attain  a  large  size,  and 
only  occiu'  in  the  skin  and  mucous  membrane.  In  old 
people,  however,  warty  growths  are  apt  to  degenerate 
into  epithelioma ;  and  vilhms  growths  in  the  bladder  may 
destroy  life  by  the  htemorihage  to  which  they  fi'cquently 
give  rise. 

Structure. — They  all  agree  in  that  they  resemble  hj'per- 
trophied  simple  or  compound  papilhe.  Thus,  they  con- 
sist of  several  layers  of  connective  tissue  surrounding  one 
or  more  central  blood-vessels,  and  are  covered  by  one  or 
many  layers  of  epithelium  resembling  that  natural  to  the 
part  from  which  they  spiing.  The  epithelium,  however, 
never  penetrates  the  connective  tissue — a  point  that 
selves  to  distinguish  them  pathologically  from  cpithc- 
Hoina,  which  in  many  respects  they  resemble  in  structiu-o. 
The  v]arts  and  ivarl/y  growths,  which  form  circiunscribed 
tumours  or  cauliilower-like  masses  often  of  considerable 
si/,0,  (■oTisist  of  one  or  more  enlarged  jiapilhio  covered  with 
several  layers  of  horny  epithelium,  and  contain  as  a  rulo 
only  a  few  small  blood-vessels.    The  mucous  luhcrrles  and 
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condylomata,  wliiclL  occur  as  flattened  elevations,  also 
consist  of  enlarged  papillfe,  but  the  epithelium  covering 
them  is  moist  and  sodden,  and  the  connective  tissue,  as 
might  be  expected  from  their  rapid  gi'owth,  is  abundantly 
infiltrated  with  small  I'ound  cells.  They  are  always  the 
result  of  syi^hilis.  The  villous  tumours,  -which  form 
delicate  branching  growths  resembling  the  villi  of  the 
chorion,  are  also  classed  by  some  pathologists  as  papillo- 
mata,  even  when  they  grow  from  i>avts  as  the  interior  of 
the  bladder  where  no  papillas  exist.  In  such  situations 
they  spring  from  the  sub-epithelial  connective  tissue,  and 
owe  their  ijapillary  shape  to  the  arrangement  of  the 
connecti-s^e  tissue  and  epithelirmi  aroruid  the  blood-vessels. 
The  latter  are  often  dilated  and  numerous,  and  frequently 
give  way,  leading  to  serious  hcemorrhages.  The  epithe- 
lium covering  them  forms  a  delicate  layer,  and  may  often 
be  rubbed  oft'  or  washed  away  by  the  lu-ine. 

Usual  seats. — Papillomata  in  the  fonn  of  warts  and 
warty  growths,  are  of  most  frequent  occiu'rence  in  the 
skin,  especially  of  the  hands  and  genital  organs,  and  in 
the  larynx.  As  mucous  tubercles  and  condylomata,  they 
occur  about  the  anus  and  genitals,  and  on  the  mucous 
membrane  of  the  mouth  and  throat.  The  villous  growths 
are  met  with  in  the  bladder,  rectum,  and  larynx. 

iSeamdari/  cJiaiii/es.  —  Pigmentation,  ulceration,  and 
atrophy.  As  age  advances,  the  epithelium  in  the  case  of 
the  warty  growths  is  liable  to  invade  the  underlying  con- 
nective tissue,  the  pai^illoma  being  thus  converted  into  an 
eiiithelioma. 

The  sirjiis,  (h'agrm.'iis,  and  treatment  of  the  different 
A-arioties  of  papillomata  are  given  \iiider  the  head  of  skin, 
syphilis,  bladder,  rectum,  and  lai-ynx.  All  tliat  need  be 
said  here  is  that  warty  growths,  especially  in  some 
situations  as  about  the  genitals,  may  greatly  resemble 
epithelioma,  from  which,  hoAvever,  they  may  generally  lie 
distinguished  by  the  abs(>nce  of  induratifin  at  tlieir  base, 
slowei'  urowtli,  non-implication  of  tlic  glands,  the  ]>robable 
history'  of  venereal  disease,  and  by  their  occurrence 
usually  at  an  age  younger  than  that  at  wliich  e]iithelionia 
is  commonly  met  with. 

Adenomata  or  ()i,.\Min,.\i;  TrMonts  are  innocent 
growths  resembling  secreting  glands  in  structure,  and 
only  grow  in  connection  with  pre-existing  glandidar 
tissue.  Thev  are  divided  into  the  (irinuii.t  and  tiihtitar. 
according  as  they  rescnil>le  one  or  other  of  these  glands. 
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Tlie  acinous  variety  consists  of  acini,  lined  with  spheroidal 
epithehum,  and  comnuinicating  with  each  other  by  duct- 
like channels.  The  acini  are  clustered  in  twos,  threes,_  or 
more,  and  are  separated  and  bound  together  by  connective 
tissue,  in  which  the  vessels  ramify.  Pure  adenomata  are 
rare,  the  scanty  amount  of  intertubular  and  interacinous 
connective  tissue  in  such  being  more  of  ten  _  replaced  by 
fibrous  tissue  {adeno-fihroma),  or  by  mucous  tissue  {adeno- 
myxoma),  or  by  sarcomatous  elements  {adeno-sarcoma), 
or  by  a  combination  of  two  or  more  of  the  above  tissues 
(adeno-fibro-sarcoma,  adeno-inyxo-sarcoma) ;  whilst  at  tinies 
the  acini  or  ducts  become  dilated  into  cysts,  in  which 


Fig.  10. — Adenomatous  Tumour. 


]n"olif crating  growths  {iniracystic  groivtlts)  may  j)roject. 
ITie  tumour  is  then  spoken  of  as  an  adeno-cystoma,  ajsto- 
■■iuraiina,  &c.,  according  to  the  character  of  the  intertubular 
and  interacinous  connective  tissue.  The  microscopical 
appearance  of  an  adenoma  is  shown  in  Fig.  10. 

The  tubular  adenomata  resemble  the  tubular  glands; 
they  are  most  common  in  the  mucous  membrane  of  the 
intestine,  whore  they  form  papillary  or  polypoid  growths. 

Both  varieties  are  distinguished  from  carcinoma,  in 
that  the  epithelium  does  not  peneti-ate  the  basement 
membrane  and  invade  the  coinicctivo  tissue. 

Umud  seats. — The  acinous  occur  in  the  mamma,  where 
they  are  generally  of  the  adcno-fibromatous  form,  the 
lip,  the  prostate,  the  thyroid,  parotid,  and  lachrymal 
glands,  and  the  sebaceous  glands  of  the  skin.  The 
tubular  occur  in  the  intestine,  es]>ecially  the  rectum. 


72       GENERAL  PATHOLOGY  OF  SURGICAL  DISEASES. 


Secondary  c7ianr/es.  — •  Cystic  degeneration  consequent 
iipon  mucoid  softening,  and  fatty  degeneration  of  the 
epithelium. 

Signs,  diagnosis,  and  treatment.  See  Diseases  of  the 
Breast,  Eectum,  &c. 


0.  Tumours  of  the  type  of  emlryonic  conncciice  tissue. 
(Sarcomata.) 

Sarcomata  constitute  a  grouj)  of  tumoui's  resembling 
in  structure  normal  embryonic  or  immatui-e  connective 
tissue.  They  include  the  fibro-nucleated,  fibro-plastic. 
myeloid,  and  recurrent  fibroid  tumoui's,  and  many  of  the 
so-called  cancers  of  the  older  iDathologists.  Normal  em- 
bryonic tissue  in  the  course  of  development  may  become 
fibrous  tissue,  cartilage,  bone,  &c.  The  sarcomata,  how- 
ever, retain  the  structui-e  of  embryonic  tissue  throughout 
their  life-historj' ;  and  although  in  places,  and  indeed,  in 
some  instances  in  the  greater  part  of  the  tumour,  de- 
velopment may  jn'oceed,  as  in  the  normal  growth  of  the 
body,  to  the  formation  of  fibrous  tissue,  cartilage,  or  bone, 
yet  the  circumferential  02-  gi'owing  parts  of  the  tiunour 
will  always  be  foimd  to  consist  of  sarcoma  elements. 
Hence  the  importance  of  examining  the  growing  part  lest 
a  sarcoma  which  has  undergone  chondrification,  ossifica- 
tion, &c.,  be  pronounced  a  cartilaginous  or  osseous  tumoiu'. 
The  sarcomata  present  tlie  most  diverse  characters,  both 
as  regards  their  structure  and  tlieir  clinical  behaviom-, 
but  have  the  following  in  conmion  : — 1.  The  cells  of 
which  they  are  composed  consist  of  masses  of  protoplasm 
without  distinct  cell-wall,  and  contain  one  or  more 
iiuclci.  2.  Each  cell  is  surrounded  by  a  varying  amount 
of  intercellular  substance  whicli  lias  no  definite  arrange- 
jnent,  and  does  not  form  alveolar  spaces  as  in  carcinoma. 
.").  The  blood-vessels  have  very  thin  walls,  and  rainif>- 
iimong  the  cells,  not  in  the  stroma  as  in  carcinoma  ; 
indeed,  they  are  often  mere  sj>aces  bounded  by  the  cell.- 
themselves  ;  hence  the  frequency  with  whicli  haemor- 
rhages occur  in  thosubstanre  of  the  growth.  4.  Dissemi- 
nation usually  t  iila!s  place  by  the  blood-vessels  (not  by  the 
lymphatics,  as  in  carcinoma),  a  fact  which  may  ]>robal>ly 
be  exjilained  l)y  the  .above-mentioned  relation  of  the 
vessels  to  the  cells.  :>.  The  secondary  growths,  when 
dissemination  occius.  are.  as  n  rule,  like  the  jiriinaiy,  and 
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are  most  frequent  in  the  lungs.  6.  Sarcomata  grow  by 
invading  the  surrounding  tissue,  and  generally  return 
locally  after  removal,  probably  because  some  portion  of 
infiltrated  tissue  has  been  left.  7.  They  do  not,  as  a  rule, 
affect  the  lymphatic  glands,  except  when  they  occur  as 
primary  tumoiu's  in  such  glands,  or  when  they  grow,  as 
pointed  out  by  Mr.  Butlin,  in  the  testis  and  tonsil,  when 
implication  of  the  glands  is  the  rule  rather  than  the 
exception.  8.  They  are  of  most  frequent  occurrence  in 
youth  and  early  middle  life.  9.  Their  cut  section,  when 
fresh,  does  not  yield  a  milky  juice  like  that  obtained  on 
scraping  a  carcinoma. 

In  their  simplest  form  sarcomata  consist  of  small  round 
cells  resembling  leucocytes,  embedded  in  a  verj-  scanty 
amount  of  homogeneous  intercellular  substance  traversed 
by  delicate  loops  of  capillary  vessels;   in  fact  they  so 
closely  resemble  the  granulation  tissue  of  inflammation  as 
to  be  microscopically  indistinguishable  from  it.    In  the 
higher  forms  the  cells  become  elongated  and  of  a  spindle 
shape,  and  the  intercellular  substance  may   show  an 
attempt  at  fibrillation  ;  or  fibrification,  chondrificatiou  or 
ossification  may  ensue,  and  indeed  in  some  instances  maj' 
proceed  to  such  an  extent  that  the  whole  tumour  appears 
composed  of  fibrous  tissue,  cartilage  or  bone,  and  it  may 
onlj'  be  at  the  growing  edge  that  the  sarcomatous  elements 
are   discoverable.     Is'^otwithstanding  such  changes  the 
tumour  will  continue  to  display  its  malignancy  in  that 
it  still  invades  the  surrounding  tissues,  or  becomes  dis- 
seminated  through   internal   oi'gans.    Sarcomata  that 
have  thus  undergone  ossification,  are  often  spoken  of  as 
ossifying  sarcomuta.    Ossification,   however,   is  seldom 
met  with  except  in  sarcomas  in  connection  with  bone, 
and  although  it  may  then  occur  in  all  varieties,  is  most 
common  in  the  spindle-celled  and  mixed  forms.  The 
new  bone  spicula  usually  grow  into  the  tumour  at  right 
angles  to  the  shaft  of  the  bone,  and  are  sirrrounded  by 
sarcoma  tissue  ;  whereas  in  the  true  ostcomata  the  bone 
spicula  are  jiarallel  to  the  shaft,  ;ind  are  surrounded  by 
cartilage  or  periosteum. 

Sarcomata  maybe  divided  into  fom- chief  groups  (a)  the 
rnuitd-cdhd,  {h)  the  sjmuUe-cellcd,  (r)  the  (jiant-ceUcd  or 
'iiiyeloid  and  (r/)  the  mixed-cdlcd. 

(a.)  The  IKJUXIJ-CEI.T.ED  SAiifOMA'i'A  Usually  occur  as 
soft,  vascular,  and  very  rapidly  growing  tumours,  and 
often  attain  a  large  size,  and  quickly  become  disseminated 
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through  distant  i^arts  of  the  body  and  through  internal 
organs. 

Structure. — They  consist  of  round  cells  like  leucocytes, 
varying  in  size  in  different  tumours,  and  embedded  in  a 
small  amount  of  granular  or  homogeneous  intercellular 
substance.  On  section  they  appear  soft  and  Tascular, 
resembling  brain  matter.  Hence  the  term  encephuhjid  or 
medullary  which  is  sometimes  applied  to  them.];'  It  -was  this 
variety  of  sarcoma  that  was  formerlj'  called  encepliahid 
cancer.  The  microscopical  apj^earance  of  a  tjincal 
sj^ecimen  is  shown  in  Fig.  11. 

Secondary  chanyes. — They  maj'  undergo  mucoid  soften- 
ing, fatty  degeneration,  and  ulceration,  or  blood  may  be 
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Fig.  11. — Ilonnd-celled  iSarcoiiia. 


extravasated  in  their  s\ibstance  leading  to  the  formation 
of  cysts  (sarcomatous  hlood-cysts.) 

Usual  seats. — Wherever  fibroiis  tissue  exists  ;  but  they 
are  most  common  in  the  periosteum,  bone,  skin,  sub- 
cutaneous tissue  and  testicle. 

Varieties  of  round-celled  sarcinna.  —  1.  The  ylio- 
sarcoma,  which  grows  in  the  connective  ti.ssuc  of  nerves, 
and  has  a  matrix  like  that  of  tlie  neuroglia  of  nerve 
centres.  It  occurs  most  frequently  in  the  retina  and 
brain.  2.  The  lyiiijdio-sarc.inna ,  which  grows  in  the 
lympliatic  glands.  It  consists  of  a  rolicuhim  resembling 
lyiiii)hoid  tissue,  and  the  snrcoma  cells  arc  usually  of  the 
size  of  leucocytes,  '-i.  The  ]isamn>ou,a,  a  very  rare  form 
Avhich  occurs  only  in  the  piucal  body  and  orbit.  1.  The 
alveolar  sarcoma,' in  which  the  matrix  forms  a  net-work 
enclosing  each  cell  in  a  separate  space  or  alveolus.  T).  The  ^ 
melanotic  sarcama,  which  contains  jugment  both  in  the 
cells  and  intercellular  substance.  Its  favoiirito  .seat  is 
in  the  skin  and  the  choroid  coat  of  the  eye,  i.e..  in 
situations  where  pigment  normally  exists.  It  becomes 
rapidly  disseminated  through  the  body,  the  secondary 
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growtlis  being  generally  also  pigmented.  It  is  the  most 
malignant  of  the  sarcomas,  and  was  formerly  known  as 
melanoiic  atncer.  The  cells  are  sometimes  spindle-shaped 
instead  of  roimd.  It  differs  from  the  pigmented  wart,  in 
that  the  latter  is  firm,  often  pedunculated  or  lobulated, 
and  of  slow  growth. 

The  signs  of  round-celled  sarcomata  yary  so  much 
according  to  the  tissue  implicated,  that  only  the  briefest 
outline  of  their-  general  coiu'se  can  be  here  given. 
They  will  more  especially  be  referred  to  under  bone, 
testicle,  and  breast.  Here  it  may  suffice  to  say  that  they 
exhibit  all  the  signs  of  malignancy.  Thus  they  grow 
rapidly,  invade  the  sim-onnding  tissues,  the  veins  over 
them  become  enlarged,  and  the  skin  as  they  approach 
it  becomes  inflamed  and  finally  gives  way,  and  an 
nlcei'ating  chasm  is  left  or  a  iungus  protrudes.  The 
health  and  strength  fail,  cachexia  sets  in,  e^ddence  of 
dissemination  of  the  disease  in  other  tissues  or  in  internal 
organs  may  be  manifested,  and  death  soon  ensues. 

Diagnosis. — It  is  often  very  difficult  to  cbagnose  a 
sarcoma,  especially  of  bone,  from  inflammatory  affections. 
The  history  of  the  case,  the  imequal  consistency  of  the 
tiunoru',  which  may  be  hard  in  places,  soft  in  others, 
the  irregiilaiity  of  its  shape,  the  absence  of  pus  on 
pimctm-e  with  a  grooved  needle,  and  the  progressiA'e 
loss  of  weight  and  .sti'ength  point  to  its  sarcomatous 
nature ;  but  an  incision  into  it  will  sometimes  bo 
necessary  to  clear  np  the  doubt.  The  rapid  growth  and 
dark  colour  of  a  melanotic  sai'coma  arc  distinctive. 

Treatment. — The  only  effectual  treatment  is  removal. 
Wlien  the  timiour  is  situated  in  one  of  the  extremities 
amputation  well  above  the  disease  should  be  jn'actised ; 
when  on  the  trunk  it  should,  where  practicable,  be  dis- 
sected out,  cutting  as  mdo  of  the  disease  as  possible. 

(//.)  TitE  SPINDLE- CELLED  (Fig.  12)  are  the  most  com- 
mon of  the  sarconiiita,  a,nd  are  composed  of  spindle-shaped 
cells,  varying  in  size,  and  contaiuin.n-  one  or  more  nuclei. 
The  cells,  in  some  instances,  are  arranged  concentrically 
around  the  blood-vessels,  or  in  l)ands  ;  or  again,  in  other 
instances,  appear  to  have  no  delinito  arrangement. 
Spindle-celled  sarcomata  are  subdivided  accoi'ding  to  the 
size  of  their  cells  into  tlie  largc-and  small-spindle-celled 
varieties. 

Tliv  Hinall-sjiindle-rellfd  siirrniiirtlii.  iire  firmer  and  less 
rapid  in  their  growth  than   llns  round-celled  or  large- 
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spindle- celled  forms ;  they  do  not  become  so  quickly 
disseminated  in  internal  organs,  and  ai'e  therefoi'o  less 
maUgnant.  They  generally  reciu-  locally  when  removed ; 
but  after  many  recuiTences,  theii'  tendency  to  return 
may  at  length  cease,  or  they  may,  on  the  other  hand, 
assume  a  more  malignant  form  and  become  disseminated. 
Structure. — They  consist  of  small  spindle  cells  containing 
usually  a  single  nucleus;  the  cells  are  embedded  in  a 
small  amount  of  homogeneous  intercellular  substance, 
which  at  times  is  somewhat  fibrillated.    They  may  at  first 


Fig.  12. — Spindle-celled  Sarcoma. 

be  enclosed  by  a  capsule,  but  later  infiltrate  the  sur- 
rounding parts.  They  appear  as  smooth  firmish  gi-owths. 
pinkish- white,  semi-translucent,  and  fibrillated  on  section. 
Their  microscopical  appearance  is  seen  in  Fig.  12. 
Secondary  diaiujcs!. — Fibrification,  chondrification,  calcifi- 
cation, ossification,  and,  when  implicating  the  skin, 
ulceration.  Usual  scats. — Periosteum,  fascia^,  and  sub- 
cutaneous tis.sue. 

The  larcje-spindle-celled  sarcomata  are  much  softer  than 
the  preceding  variety,  and  often  grow  rapidly,  and 
quickly  become  dissoniinated  ;  indeed,  thoy  may  bo  as 
malignant  as  tlie  round-celled  growths.  Struriurc. — 
They  consist  of  large  spindh^  cells,  which  frequently 
contain  .several  oval  nuclei,  embedded  in  a  scanty  amount 
of  intercellular  .subf^tance.  They  occur  as  non-encapsuled 
tumours  of  soft  consistency,  frequently  in  parts  dilUuent, 
and  on  soction  a]i])ear  ol'  a  ])inkisli-white  colour,  and 
often  blotched  with  blood.  Secondary  r/fojfr/rs.— Fatty 
degeneration,  blood-extravasation  with  the  formation  of 
blood-cysts,  and  ulceration.  Umul  .scci's.— The  inter- 
muscular fasciif,  ])eriosteum,  and  breast. 

Si(jn!>  and  diayiicsiK. — The  small-spindle-celled  sarco- 
mata, wlion  occurring  in  the  fasciiP  and  subcutaneous 
tissue,  appear  as  moderately  firm,  or  at  times  as  softer 
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growths,  unattended  by  signs  of  inflammation  unless 
invol\-ing  the  skin.  Thej^  recur  in  situ  after  removal,  but 
do  not  as  a  rule  become  disseminated.  The  large- 
spindle-celled  forms  resemble  the  round-celled,  from 
which  they  cannot  bo  distinguished  before  removal. 
Both  varieties  are  more  especially  referred  to  under 
Diseases  of  Bone. 

Treatment. — The  small-spindle-celled  variety  should, 
where  practicable,  be  freely  and  widely  removed.  The 
treatment  of  the  large-spindle-celled  is  like  that  of  the 
roimd-celled. 

(c.)  The  GiAXT-CELLED  or  Myeloid  sarcomata  nearly 
always  occiu'  in  connection  with  bone,  and  will  be  more 
fully  described  in  the  section  on  Diseases  of  Done.  They 
are  usually  of  slow  growth,  and  are  amongst  the  least 


malignant  of  the  sarcomata,  especially  when  occiu'riug 
in  the  interior  of  bone.  After  removal,  however,  they 
have  been  followed  by  the  more  malignant  forms. 

Strudare. — They  consist  of  spindle  or  round  cells, 
amongst  which  are  foimcl  large  irregularly-shaped  masses 
of  protoplasm,  oontaining  often  as  many  as  thirty  or  forty 
oval,  highly-refracting,  distinct  nuclei. 

These  masses  of  nucleated  protoplasm  ai'e  known  as 
(jiant  or  mytlmd  cells,  and  resemble  those  found  in  the 
marrow  of  the  fcetus.  The  microscopio  aiipearance  is 
seen  in  Fig.  l.'J.  Myeloid  sarcomata  vary  from  a  firm 
or  fleshy  to  a  soft  or  jelly-like  consistency,  and  are  neither 
elastic  nor  tough.  On  section  they  apjiear  uniformly 
smooth,  succuhnit,  shining,  semi-ti'anslucent,  but  not 
fibrUlatcd,  of  a  livid  crimson  or  maroon  coloiu'  not  unlike 
the  miiscular  tissue  of  the  mammalian  heart,  and  niUm 
blotchiMl  witli  lirightta'  i)atches  of  pink  or  darker  ^.'ed  duo 
to  blood-oxtiavasation. 


Fig.  13. — Myeloid  Sarcoma. 
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Secondary  changes. — Chondrification  sometimes  occau's. 
but  ossification  is  rare.  Blood-cysts  are  very  common, 
fi'om  the  giving  way  of  some  of  the  numerous  tliin-walled 
vessels. 

Usual  seats. — In  the  interior  of  the  ends  of  the  long 
hones,  especially  the  lower  end  of  the  femm-  and  upjier 
end  of  the  tibia,  and  in  the  lower  jaw;  less  rarely  they 
grow  from  the  periosteum. 

Signs,  diagnosis,  and  treatment. — See  Sarcoma  of  Bone. 

{d.)  The  Mixed-celled. — Many  sarcomatous  tmnom-s 
consist  of  both  spindle  and  round  cells.  They  may 
resemble  either  the  spindle-  or  the  round-celled  tumours, 
and  cannot  be  distinguished  ■without  a  microscopical 
examination. 

Sarcomatous  hlood-cijsts. — Soft  sarcomatous  tumoiirs 
sometimes  become  comjjletely  broken  down  by  exti-avasa- 
tion  of  blood  into  their  substance,  and  converted  into 
cysts  containing  jjarth^  fluid  and  partly  coagulated  blood. 
"When  such  a  cyst  is  jmnctured,  the  haemorrhage  is  often 
difficult  to  control.  'WQien  cut  into,  the  walls  are  gene- 
rally found  ill-defined,  and  it  may  be  impossible  to  dis- 
tinguish the  cyst  from  a  hamiatoma  or  ordinary  blood- 
cyst,  without  a  microscopical  examination  of  a  jiiece  of 
the  wall. 


II.  EPIBLASTIC  AXD  IIYPOBLASTIC  TUMOURS. 

Tumours  of  the  ti/pe  of  epithelial  tissues  [Carcinoma). 

Carcinojlvt.v,  or  Caxcers,  arc  malignant  growths 
consisting  of  epithelial-like  colls  contained  in  an  alveolar 
stroma.  The  individual  cells  are  not  sxuToimded  by  any 
intercellular  substance  as  in  the  sarcomatii,  and  the 
vessels  run  in  the  stroma,  and  not  among  the  cells.  They 
arc  derived  from  pre-existing  epithelium,  and  are  hence 
spoken  of  as  tumoiu's  of  epililastic  or  hypoldastic  origin. 
The  c]ntholiuni  is  believed  to  proliferate  and  break 
througli  tiie  Avail  of  iin  acinus  or  duct,  or  the  basement 
membrane  of  the  skin  or  mucous  nienibrane.  and  invade 
the  .surrounding  or  underlying  connective  tissue,  where 
it  is  stip])osed  to  enter  the  Ipnjihntic  spaces,  and  thence, 
sooner  or  later,  ]inss  into  the  lymphatic  ycs.«els,  and  so 
finally  become  disseminated.  The  cells  in  carcinom.a, 
though  varying  in  tln'ir  chnracter,  retain  the  type  of  the 
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epitlieliimi  from  -wliicli  they  spring.  Thus,  thoj^  aro  more 
or  less  squamous  -when  derived  from  the  skin,  squamous 
or  columnar  when  derived  from  a  mucous  membrane, 
spheroidal  when  derived  from  a  gland.  The  alveoli  in 
which  the  cells  are  contained  are  by  many  regarded  as 
the  l^nnphatic  spaces  natural  to  the  affected  tissue  dilated 
by  the  invading  epithelium.  They  communicate  ■^dtli 
one  another,  forming  a  kind  of  cavernous  tissue  through- 
out the  gro-wth.  The  stroma  surroimding  the  alveolar 
spaces  at  first  consists  of  the  connective  or  other  tissue 
of  the  invaded  parts,  infiltrated  more  or  less  with  small 
round  cells.  This  small-cell  infiltration  is  ascribed  to 
the  irritation  of  the  epithelial  invasion,  and  from  it  is 
believed  to  be  later  deiived  the  fibrous  tissue  constituting 
the  dense  stroma  of  some  forms  of  carcinoma. 

The  blood-vessels,  which  run  in  the  stroma,  are  numerous 
in  the  more  rapidly-growing  tumours,  and  especially  in  the 
circumferential  parts,  but  are  much  fewer  in  number  in 
the  more  chronic  forms,  and  in  the  central  parts  of  the 
latter  may  be  obliterated  by  the  growth  of  the  fibrous 
tissue.  Hence  the  frequency  with  which  fatty  de- 
generation of  the  cells,  and  breaking  do-«Ti  [ulceration)  of 
the  older  parts  of  the  tumour  occur-.  In  the  softer  or 
i-apidly-growing  forms,  in  which  the  stroma  is  scanty  and 
the  support  that  the  vessels  receive  from  it  consequently 
but  slight,  htemorrhages  are  frequent.  Carcinomata  have 
no  capsule,  grow  by  endogenous  cell-division  and 
continued  invasion  of  the  surrounding  tissues,  and, 
sooner  or  later,  break  down  and  ulcerate.  They  implicate 
the  nearest  lymphatic  glands,  and  finally  liccome  dis- 
seminated. At  first  the  general  health  is  usually  but 
.little  affected;  but  later,  partly  owing  to  the  local  ulcera- 
tion and  partly  to  the  dissemination  of  the  growth,  a  con- 
dition known  as  cancerous  cachexia  sets  in,  the  skin 
becoming  sallow  and  of  a  peculiar  earthy  colour,  the 
face  careworn  and  anxious,  and  the  body  emaciated. 
The  strength  fails,  and  the  patient  at  length  dies  of 
exhaustion  induced  by  the  general  interference  witli 
nutrition,  local  ulceration,  hfomorrhages,  pain  and 
mental  anxiety. 

Varieties  of  CAiicixo^rA.  —  The  carcinomata,  arc 
divided  into  two  great  classes  : — (1)  The  acinous  or  siiJie- 
roUUd-rAlcd;  and  (2)  the  epi/J/flinl.  Tlio  acinous,  or 
sphoroidal-cellcd,  arc  further  divided  into  («)  lln-  Iiard 
spheroidal-celled,  (A)  (he  soft  apUeruidul -celled,  and  {c)  the 
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colloid  variety,  Trhich  is  probably  a  degenerated  con- 
dition of  one  or  other  of  the  former.  2.  The  epithelial 
are  sub-divided  into  («)  the  squamoits-ceUed,  and  [h)  the 
columnar-celled  epitheliomata. 

1.  The  Aciifous  or  sphee,oid-U^-celled  cu^cln-omata 
consist  of  epithelial  cells  resembling  spheroidal  or 
glandular  epithelium,  and  only  grow  in  connection  with 
glands.  They  usually  exhibit  the  characteristic  alveolar 
structure  of  the  carcinomata  in  a  well-marked  degree. 
They  are  divided  into  the  hard  spheroidal-celled,  the  soft 
spheroidal- celled,  and  the  colloid  varieties. 

(a.)  The  hard  spheroidal-celled  carcinomata,  the  scirrhous 
or  chronic  cancers  are  moderate-sized,  hard,  nodular,  and 


Fia.  1-1. — Achious  carcinoiii.a  (liard  spIicroiJal-cellcJ  or 
.scirrl)ou.s  variety). 

comparatively  slowly-growing  tumours,  which,  sooner  or 
later,  ulcerate  and  becon^o  disseminated  through  the 
body. 

Structure. — They  are  characlcriztHl  by  the  largo  amoiuit 
of  their  stroma  (Fig.  l-l)-  Indeed,  the  central  parts  of 
the  growth,  in  some  cases,  consist  of  little  else  tlian 
dense  fibrous  tissue,  with  a  few  atrojihied  aud  fatty- 
looking  cells  in  the  sln'unken  alveoli.  Tlie  circum- 
ferential parts  of  sucli  tumours,  however,  still  dis]ilay  the 
tv]iical  clinrarlcrs  of  acinous  carcinoma,  and  in  the  stn-- 
rounding  tissues,  the  ejiitlieliiil  invasion  and  the  small 
cell  infiilnition  are  still  going  on.  It  is  owin.LT  In  the 
excessive  formalion  of  fibrous  (issue  that  the  scirrliuus 
cancer  is  so  hard,  and  creaks  under  the  knife  when  cut: 
and  to  the  (eudency  of  tlie  iibrous  tissue  to  shrink,  that 
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the  skin  over  the  tumour  becomes  puckered,  and  the 
nipple  in  the  case  of  the  mamma  retracted,  and  that  the 
cut  surface  of  the  tumour  becomes  concave. 

Usual  seats. — The  breast ;  but  scirrhous  cancer  also 
occm's  in  the  oesophagus,  pylorus,  and,  more  rarely,  in 
other  situations.  The  general  appearance  of  scirrhous 
cancer,  the  symptoms,  diagnosis,  and  treatment,  arc 
given  under  Diseases  of  the  Breast,  its  favourite  seat. 

{b.)  The  soft  spheroidal-celled  carnnomata,  themeduUary . 
encephaloid  or  acute  cancers,  are  much  more  rapid  in  their 
gi'owth  than  the  precediug  variety,  and  form  soft  and 
often  large  tumours,  quickly  terminating  in  ulceration 
and  general  dissemination  through  the  body.  Structure. — 
The  stroma  is  scanty  in  amount  (Fig.  15),  and  does  not 


Fig.  15. — Acinous  carcinoma  (soft  spheroidal-celled  or 
medullary  variety). 

contract  Hke  that  of  scirrhus  ;  the  cells,  which  are  very 
prone  to  undergo  fatty  degeneration,  are  contained  in 
large  alveoli.  They  are  very  vascular,  and  as  the  scanty 
stroma  affords  but  little  support  to  the  vessels,  extensive 
hfemorrhn.gcs  into  tho  substance  of  the  growth  arc  com- 
mon. On  section,  they  appear  of  a  greyish- white  or 
cream-colour,  blotched  in  places  with  blood,  whilst  in  the 
centre  they  may  bo  almost  diflluout,  consequent  upon 
their  having  undergone  fatty  degeneration.  (_^n  account 
of  the  resemblance  to  brain-mattei'  the  older  ])athologiKts 
termed  them  encephaloid  cancers.  After  thoj'  have  involved 
the  skin,  they  protriide  in  the  form  of  a  bleeding  funga- 
ting  mass,  and  hence  were  further  called  fnnf/ns  hcema- 
todes.  Although  in  accordance  with  general  usage,  the 
spheroidal- celled  carcinomata  are  divided  into  hard  and 
w.  c; 
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soft,  it  should  be  understood  that  no  hard  and  fast  line 
can  he  drawn  between  them,  as  the  characters  of  the  one 
often  merge  into  those  of  the  other,  so  that  sometimes  it 
may  be  difficult  to  decide  whether  an  individual  spheroidal- 
celled  carciuoma  should  be  classed  as  hard  or  soft. 

Usual  seats.— The  testis,  liver,  bladder,  kidney,  ovary, 
and  mamma.  Secondary  growths  in  internal  organs  con- 
sequent upon  the  dissemination  of  scirrhous  cancer  are 
often  of  the  soft  variety. 

(c.)  Colloid,  gclatiniform,  or  alveolar  carcinomata  — 
These  terms  are  applied  to  either  of  the  above  descnbed 
varieties  when  they  have  undergone  mucoid  or  colloid 
degeneration.  It  is  believed  that  the  degeneration 
generally  begins  in  the  cells  wliich,  as  they  become 
enlarged,  so  distend  the  alveoli  that  the  latter  can  be 
seen  by  the  naked  eye.  The  colloid  material  is  ghstemng, 
semi-translucent,  and  jelly-like  or  in  places  diffluent. 
In  it  some  spheroidal  cells  are  generally  found.  The 
favourite  seats  of  these  cancers  are  the  stomach,  intestine, 
omentum  and  ovary;   but  they  occasionally  occur  in 

the  breast.  . 

2.  Epithelial  carcixomata  always  spring  from  the 
skin  or  a  mucous  membrane,  and  constitute  the  second 
o-reat  division  of  the  cancers.  They  are  characterized  by 
the  resemblance  of  their  cells  to  squamous  or  to  columnar 
epithelium.  The  typical  alveolar  arrangement  of  the 
carcinomata  is  much  less  well  marked  than  m  the  acinous 
form.  They  are  divided  into  the  sqiiamous-cvlhil  and  the 
columnar -celled  epitheliornaia. 

(a.)  Squamons-celled  cj>iihcliorna.— It  y^ns  tothis  lorm 
of  carcinoma  that  the  term  epithelioma  was  originally 
ariplied ;  but  as  all  carcinomas  arc  now  believed  to  be 
epithelial  growths,  the  term  squanious-celled  is  prehxed 
to  this  varietv  to  distinguish  it  fi-om  the  columnar-celled 
and  the  spheroidal-celled  carcinomata.  SpLanious-celled 
cpitheliomata  may  spring  cither  from  the  skin  or  Irom 
any  mucous  membrane  covered  with  squamou.;^  e]nthe- 
liuin.  and  are  cspeciallv  common  where  skm  and  mucous 
membrane  meet,  as  in  the  lip,  anus,  «.*tc.  Tliey  are  most 
lr(-quent  in  the  old,  seldom  occurring  under  forty  years 
of  age,  and  arc  more  common  in  men  than  in  women. 
They  are  usually  the  result  of  continued  irritation  :  thus 
in  the  tongue  they  may  be  due  to  tlie  presence  of  a 
iatr-ed  tooth,  in  the  li])  to  the  constant  contact  ot  a  liot 
pipe  stem,  in  the  scrotum  to  the  retention  of  soot  or  coal- 
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tar  lu  the  foldfs  of  the  skin.  They  are  also  not  uncommon 
in  situations  where  the  epithelium  is  in  an  abnormal  con- 
dition, as  in  old  scars,  white  patches  on  the  tongue  and 
mside  of  the  cheek,  chi'onic  ulcers,  warts,  and  moles. 

-SYri(d((re.— Squamous-cellcd  epitheliomata  consist  of 
columns  of  epithelium,  which  have  grown  into  the  con- 
nective or  other  underlying  tissue,  surrounded  by  an 
imperfectly  fibrillated  stroma,  or  by  a  small  cell-infiltra- 
tion. At  the  same  time  the  epithelium  is  usually  also 
proliferated  outwards,  forming  a  warty  excrescence  or 
cauliflower-like  gi-owth.  Breaking  down  rapidly  ensues, 
and  an  epitheliomatous  ulcer  is  the  result.  Amongst  the 
cells  forming  the  columns  of  invading  epitheUum  are 
found  m  places  small  collections  of  cells  of  a  crescentic 
shape,  arranged  concentrically  around  one  or  more  central 
rounded  cells.  These  collections,  spoken  of  as  cell-nests,  are 
probably  due  to  the  more  rapid  growth  of  the  epithelium 
at  certain  spots,  the  shape  and  arrangement  of  the  peri- 
pheral layers  of  cells  being  due  to  their  compression  be- 
tween the  rapidly-growing  central  cells  and  the  surround- 
ing tissues. 

In  the  accompanying  wood-cut  (Fig.  IG)  the  down- 


I'lo.  16. — Sqiiamous-cclloil  epithclionia. 


gi-owing  epithelial  columns,  a  column  in  transverse  section 
and  several  cell-nests  are  seen. 

Usual  seats.— Tongue,  lower  li]i,  cheeks,  gums  vulva 
scrotum,  penis  and  anus.  '  ' 

Sirjus.—A  squaiiums-cellcd  epithelioma  usuiiUy  ben-ins 
as  a  warty  tubercle  or  fissure,  wliich  snou  becomes"  an 
ulcer  with  everted,  sinuous  and   iuduratud  I'dgcs,  and 
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a  tard,  wartj',  and  irregular  base,  whilst  the  tissues 
around  become  infiltrated  with  the  gi'owth  and  the 
nearest  lymphatic  glands  enlarged.  Unless  an  epithe- 
lioma is  removed  whilst  the  disease  is  still  local,  recur- 
rence usually  takes  place  in  the  nearest  lymphatic  gland:i ; 
at  times,  like  other  forms  of  cancer,  though  less  often,  it 
may  become  disseminated  through  internal  organs.  hen 
incompletely  removed  it  will  return  in  the  scar.  Death  is 
usually  the  result  of  exhaustion  consequent  upon  ulcera- 
tion and  ha?morrhage.  The  signs,  diagnosis,  and  treatment 
are  further  referred  to  under  Diseases  of  Eegions.  (See 

LijJ,  Tongue,  dc.) 

(b.)  Cohimnar-cdlc<lepitheJiomata,cijlindncaJcarc\nomata 

or  adenoid  cancers  consist  of  cells  derived  from  columnar 
or  cylindrical  epithelium,  and  are  less  common  and  usually 
of  slower  growth  than  the  former  variety.  They  begin  as 
papillary  outgrowths  from  the  surface  of  mucous  mem- 
branes covered  with  columnar  epithelium,  or  from  the 
interior  of  the  mucous  glands,  and  are  most  common  m 
the  rectum,  though  they  may  affect  other  parts  of  the 
intestine,  the  uterus,  &c. 

Structure— Ihey  consist  of  tubes  Imed  with  columnar 
epithelium,  and  bound  together  by  a  tlelicate  connective 
tissue  stroma  more  or  less  infiltrated  ^-ith  small  round 
cells.  The  epithelial  cells  retain  more  or  less  their  shape, 
and  are  arranged  at  right  angles  to  the  walls  of  the 
alveoli,  generally  leaving  a  central  space.  In  the  more 
rapidly  growing  tumours,  however,  the  alveoli  become 
completely  filled  with  the  cells.  There  are  no  cell- 
nests  as  in  squamous  epithelioma.  Like  other  carciuo- 
mata  they  infiltrate  the  surrounding  tissues,  and  may 
affect  the  lymphatic  glands,  and  later  become  disseim- 
nated  in  internal  organs,  especially  the  liver  Death, 
however,  usually  occurs  from  ob.struction  ot  the  bowel, 
haemorrhage  froiu  the  ulcerating  surface,  or  exhaustion, 
rath.u-  than  from  dissemination.  Their  appearance 
sjonptoms,  diagnosis  and  treatment  are  further  described 

under  Rectum.  , 

The  treatment  of  cAKrix<)>[A  ukxkkalia-  may  be 
divided  into  the  palliative  and  the  radical,  iho  paJhaU  vc  is 
resorted  to  when  from  .some  cause  a  cancer  cannot  be  re- 
moved byoperation,  and  consists  briefly  in  soothing  pain  by 
opium,  neutralizing  tlie  offensive  smell  when  ulceration 
has  occairred  l>v  antiseptics,  aiul  supporting  the  f length  .> 
nourishing  diet  and  stimulants.    The  ,v((fK«/ treatment 
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aims  at  removing  the  cancer  by  operation,  in  the  hope 
that  it  may  not  return  or  manifest  itself  in  other  parts. 
If  removed  early,  there  is  a  good  chance  of  the  squamous 
epithelioma  not  doing  so,  and  in  some  forms  of  the 
columnar  and  acinous  carcinoma  the  same  fortunate 
result  has  occasionally  occurred.  As  a  rule,  however, 
the  issue  is  not  so  favom-able,  and  after  an  immunity, 
varying  in  duration  according  to  the  -wariety,  situation, 
and  size  of  the  tumour,  the  lengtli  of  time  it  has  existed, 
and  the  implication  or  non-implication  of  the  lymphatic 
glands,  the  disease  returns  in  the  scar,  in  the  lymphatic 
glands,  or  in  internal  organs.  But  though  the  patient 
may  not  be  cured  by  an  operation,  he  may  be  greatly 
reheved  by  the  removal  of  the  local  trouble,  "and  die  with 
less  distress  from  the  implication  of  internal  organs. 
Should  removal  be  determined  on,  it  is  best  done  by 
the  knife ;  but  in  certain  parts  the  scissors  or  ecraseur 
may  be  more  applicable.  At  times  caustics  may  be  em- 
jiloyed.  The  various  methods  of  removing  carcinoma  will 
be  described  more  in  detail  under  Diseases  of  Eegions. 


CYSTS. 

A  cyst  is  a  closed  sac  containing  fluid  or  pultaceous 
matter.    Cysts  may  be  divided  into  : — 

I.  Cysts  formed  by  distension  of  naturally  e.i  isting  cavities 
or  spaces. 

II.  Cysts  of  neiv  formation. 

III.  Cysts  of  congenital  origin. 

I.  Cysts  formed  by  distension  of  naturally  cxidiny  cavities 

or  spares. 

These  are  sub-divided  into  : — A.  Exudation  cysts  ;  B. 
Pvotention  cysts  ;  and  C.  Extravasation  cysts. 

A.  Exudation  cysts  are  formed  by  exudation  or  by 
excessive  secretion  into  cavities  which  have  no  excretory 
duct;  Under  this  head  are  included  BursfB,  Ganglia, 
Cystic  l)ronchoceles,  and  Cysts  in  the  broad  ligament  duo 
to  the  dilatation  of  Graafian  follicles.  They  will  be  fiu'ther 
referred  to  under  Diseases  of  Bursco,  Ganglia,  &c. 

B.  Ektkntion  cysts  are  formed  by  the  retention  of 
the  normal  secretion  !ind  the  conse(|uent  dilatation  fif  the 
ducts  or  acini  of  the  affected  gland.    Tlicy  are  lined 


86       GEXEl^AL  rATIIOLCGY  OF  SUEGICAL  DISEASES. 


with  epithelium ;  their  walls  become  thickened  by  fibroid 
changes  ;  and  the  natural  secretion  is  altered  by  inspissa- 
tion  or  by  exudation  from  the  cyst-wall.  Thrte  forms 
are  described — 1,  atheromatous  or  sebaceous  cysts,  due  to 
the  dilatation  of  the  sebaceous  glands ;  2,  mucous  cysts 
formed  by  the  dilatation  of  mucous  glands  ;  and  3,  cysts 
produced'by  the  distention  of  special  ducts,  as  the  salivary, 
lacteal,  hepatic,  and  renal  ducts,  and  tubules  of  the 
testicle. 

(1.)  Atheromaious  or  sehaccous  cysts  occur  mostly  on  the 
scalp  or  face,  but  may  be  met  with  on  any  part  of  the 
body,  and  are  often  multiple.    They  do  not  contain  hair- 
folb'cles,  papillae,  or  other  skin  elements,  thereby  differing 
from  the  dermoid  cysts  which  they  otherwise  resemble. 
Those  on  the  scalp  are  sometimes  hereditary._    Signs. — 
They  form  smooth  lens-shaped,  semi-fluctuating,  move- 
able swellings,  often  adherent  to  the  skin.    They  may 
be  distinguished  from  a  fatty  tumoru- by  not  slipping  from 
under  the  finger  on  pressing  the  edge  of  tbe  swelling,  and 
from  an  abcess  by  the  absence  of  signs  of  inflammation. 
A  small  black  pimctuni,  the  obstructed  orifice  of  the 
sebaceous  follicle,  may  moreover,  be  discovered  on  the 
surface.    Secomlary  changes.— I.  They  may  become  in- 
flamed and  break  down  into  an  abscess.    2.  One  part  may 
give  wav,  and  the  sebaceous  matter  exude,  become  har- 
dened, and  be  pushed  up  from  below,  and  take  the  form 
of  a  horny  growth.    3.  Granulations  may  s]n-ing  up  from 
the  intciior  of  the  cyst,  and  exude  as  a  fungatmg  mass 
resembling  an  epithelioma.    4.  They  may  degenerate  into 
an  epithelioma.    .3.  Theirwalls  may  undergo  calcification, 
rrfa/.i/u'j/f.— They  may  be  removed  by— 1.  Ilissection.  2. 
Splitting  them,  squeezing  out  the  sebaceous  matter,  and 
seizing  "the  cyst-wall  w'ith  forceps  and  pulling  it  out. 
Care  should  be  taken  not  to  leave  any  of  the  wall  behind, 
or  a  troublesome  sinus  will  remain.     3.   Dilating  the 
orifice  with  a  probe,  and  squeezing  out  the  contents. 
They  are  apt,  however,  to  refill  Avhen  emptied  in  this  way, 
unless  the  cyst- wall  is  also  squeezed  out  or  suflicient  m- 
llanimatiou  is  set  up  to  destroy  it.  ,  . 

)  Mui-ona  rysts  are  formed  by  the  dilatation  of 
mucous  glands.  ^  They  occur  in  the  lips,  mouth,  labia,  and 
other  situations  where  mucous  glands  exist.  In  themoutli 
they  constitute  one  fonn  of  raimhr.  The  so-called  dropsy 
of  the  antrum  is  generally  believed  to  be  duo  to  the  dila- 
tation of  one  of  the  mucous  glands  of  the  lining  mem- 
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brane  of  that  cavity,  and  the  cysts  met  with  at  the 
entrance  of  the  vagina  to  a  dilatation  of  Naboth's  or 
Bartholin's  glands.  The  walls  of  mucous  cysts  are  thinner 
than  those  of  the  sebaceous  variety;  the  contents  arc 
viscid,  and  mucoid  in  character,  and  cholesteriire  is  at 
times  present.  Treatment. — Excision  of  a  piece  of  the 
wall,  and  touching  the  interior  with  nitrate  of  silver 
or  other  caustic  will  generally  cure  them  ;  if  not  the  cyst 
must  be  dissected  out. 

(3.)  Ci/sts  formed  by  the  diluiation  of  special  ducts. — 
As  examples  of  these  may  be  mentioned,  dilatation  of 
"Wharton's  duct  {rannla),  of  a  lacteal  duct  {galactocele), 
and  of  a  tubule  of  the  testicle  [encysted  hydrocele).  For  a 
further  account,  see  Diseases  of  Ecgions. 

C.  Extravasation"  cysts  are  formed  by  extravasation 
of  blood  into  closed  cavities,  as  the  tunica  vaginalis  of 
the  testicle  {Iicrmatocele),  &c. 

II.  Cysts  of  New  Formation, 

These  are  divided  into — A.  Serous  cysts ;  B.  Blood- 
cysts  ;  L'.  Proliferous  compouud  cysts ;  and  U.  Parasitic 
cysts. 

A.  Serous  or  simple  cysts  are  thin  -walled  cysts,  lined 
with  a  single  layer  of  endothelium,  and  containing  a 
.sticky  serous  fluid.  Thej'  are  supposed  to  be  formed  by 
the  accumulation  of  fluid  consequent  upon  irritation, 
])ressure,  &c.,  in  the  lymphatic  spaces  of  the  connective 
tissue,  those  spaces  subsequently  becoming  fused  into  a 
single  cavitj\  Their  walls  consist  of  fibrous  tissue 
formed  by  the  condensation  of  the  siuTounding  connec- 
tive tissue  by  the  pressure  of  the  fluid.  As  examples  of 
serous  cysts  may  bo  mentioned : —  adventitious  bursas 
developed  over  prominences  of  bone,  some  forms  of  gan- 
glion, and  simple  cysts  in  the  breast,  neck,  &c.  By 
some  patliologists,  however,  the  scroiis  cysts  found  in 
the  neck  are  regarded  as  congtmital  formations.  Those 
in  the  median  line  are  undoubtedly  formed  by  the  en- 
largement of  pre-existing  bursa*,  e.g.,  those  about  the 
hyoid  bono. 

B.  Blood-cysts  or  iiyi'.MATOMATA  may  l)e  subdivided 
into — 1.  True  blood-cysts,  wbicli  are  most  commonly  met 
with  in  the  nock,  and  consist  of  thin- walled  cj'sts  contain- 
ing pure  blood.    Their  modo  of  origin  is  doubtful,  but 
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they  appear  to  have  some  communication  with  the  veins, 
since  if  tapped  they  often  bleed  very  freely.  2.  Cysts 
formed  by  condensation  of  the  tissues  around  a  mass  of 
extravasated  blood.  In  such  the  blood  may  become 
absorbed  or  organized ;  or  it  may  break  down  and  disin- 
tegrate, or  deposit  fibrin  upon  the  wall  of  the  cyst;  or 
suppuration  may  occur  and  an  abscess  ensue.  They  are 
common  in  the  scalp  and  on  the  ear_(/(fen-«(!;oma  am-is)  but 
may  occur  in  any  situation  after  injury. 

The  extravasation  of  blood  into  serous  cavities  and 
into  solid  tumours  is  also  by  some  included  under 
Hasmatoma ;  but  such  a  classification  is  misleading  (see 
Hcematocele,  Barcoiiia).  _  . 

0.  Proliferous  compouxd  cysts  are  cysts  contammg 
f-rowths.  They  are  most  common  in  the  breast  and 
ovary,  and  will  be  found  more  fully  described  under 
Diseases  of  the  Breast.  These  cysts  are  developed  m 
connection  with  the  growth  of  solid  tumours,  and  must 
be  distinguished  from  cystic  degeneration,  which,  as  has 
ah'eady  been  shown,  is'  very  common  in  some  forms  of 
tumour.  In  the  one  case,  "the  cysts  which  may  be  re- 
garded as  primary,  contain  growths  springing  from  their 
walls  or  projecting  into  them  from  the  growth  aroimd. 
In  the  other  case,  the  cysts  are  secondary,  and  are  pro- 
duced by  the  degeneration  and  softening  of  the  tumoiu-- 
clemeut's,  or  by  the  extravasation  of  blood  into  the  sub- 
stance of  the  tumour.  . 

D.  Parasitic  cysts  are  such  as  are  formed  m  the 
tissues  around  a  parasite.  As  an  example  may  be  men- 
tioned the  Hydatid  ci/si,  for  an  account  of  which,  as  of 
other  parasitic  CN'sts,  tlie  student  is  referred  to  a  work  on 
Medicine. 

III.  Cijds  of  Cuiigenital  Urijin. 

CoxoEXiTAL  cysts  may  be  formed  in  various  ways  :— 
1  15v  the  inclusion  of  a  portion  ot  epiblast  within  the 
mesoblast  {dcruwid  n,.t^).  2.  By  the  distension  in  afterlife 
of  stmie  fcetal  structure  which  h  is  not  become  obliterated 
in  the  coirrso  of  normal  development,  for  example  encysted 
hvdroceleof  the  spermatic  cord  developed  in  an  iinobh- 
Irrated  portion  of  the  funicuhir  process  of  the  tunica 
va-inalis,  and  certain  broad  ligament  cysts  developed 
nnnthe'parovarinn.  (See  Mclr.  ,irr  )  3.  By  tlie_  in- 
clusion of  a  blighted  ovum  in  a  part  of  the  cmbr>o.  Such 


CYSTS — DERMOID  CYSTS. 


89 


at  least  is  tlie  origin  ascribed  to  certain  cysts  containing 
pieces  of  bone,  cartilage,  teeth,  &c.,  occasionally  found  in 
connection  with  the  ovary  and  testicle. 

Another  form  of  congenital  cyst,  known  as  the  cystic 
hygroma,  has  not  at  present  been  satisfactorily  ex- 
plained. 

Of  the  congenital  cysts,  Dermoid  ci/sis  only  can  be 
described  here. 

Dermoid  cysts  are  cysts  in  the  wall  of  which  are 
found  all  the  structures  constituting  the  true  skin  and  its 
appendages,  such  as  hair,  hair-follicles,  sebaceous-glands, 
&c.  The  contents,  which  resemble  sebaceous  matter,  con- 
sist of  the  secretion  of  the  glands  in  the  cyst-wall,  and  of 
epithelial  debris,  and  frequently  of  haii-.  They  are  often 
quite  imconnected  with  the  skin,  and  their  origin  is 
attributed  to  the  inclusion  of  a  portion  of  the  epiblast  in 
the  mesoblast,  an  explanation  which  in  the  region  of  the 
neck  and  face  is  probably  correct,  as  these  cysts  are 
usually  foi-med  about  the  outer  angle  of  the  orbit,  and  in 
other  of  the  situations  at  which  in  the  embryo  a  cleft  or 
fissure  exists  between  the  processes  from  which  the  face 
and  neck  are  developed.  In  some  dermoid  cysts  of  the 
ovary  teeth  also  are  sometimes  found.  The  origin  of 
these,  as  of  the  dermoid  cysts  of  the  testicle,  are  not  so 
obvious. 

Signs. — The  dermoid  cyst  so  common  near  the  outer 
angle  of  the  orbit,  forms  a  smooth,  tense,  globular  tumour, 
generally  freely  moveable  on  the  parts  beneath.  It  is 
always  congenital,  grows  slowly,  and  though  generally 
small  may  attain_ a  considerable  "size.  It  should  be  dis- 
sected out  by  ail  incision  through  and  parallel  to  the  eye- 
brow, in  order  that  the  scar  may  be  as  much  as  possible 
hidden.  At  times  these  cysts  send  processes  beneath  the 
eyelid,  or  into  the  orbit,  and  they  have  even  been  known 
to  perforate  the  bone  and  extend  into  the  interior  of  the 
skull. 
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SECTION  II. 

Gexee.ul  Pathology  of  Ln-jupjes. 


■vroiJXDs. 

WouxDS  arc  divided  into  two  great  classes,  tlie  open,  and 
the  subcidartcovs. 

(3pen  -ft'OUNDS. —  A  wound  lias  been  defined  as  "a 
solution  of  continuity  in  any  part  of  the  body,_  suddenly 
made  by  anything  that  cirts  or  tears,  with  division  of  the 
skin."  ^  Here  our  attention  will  be  confined  to  the  gene- 
ral pathology  and  treatment  of  wounds  of  the  soft  tissues. 
\Younds  of  special  tissues,  as  bone,  muscle,  blood-vessels, 
nerves,  &c.,  will  be  further  referred  to  under  those  heads. 

The  PROCESS  OF  repair  in  open  wounds  of  the  soft 
tissues  differs  according  as  the  wound  is  incised,  lacerated, 
contused,  or  punctiu-ed,  and  according  as  it  is,  or  is  not, 
kept  aseptic,  properly  drained,  and  protected  from  infec- 
tive processes.  The"  healing  process  will,  moreover,  be 
influenced  by  the  patient's  state  of  health  previous  to  the 
wound,  and  the  hvgienic  conditions  under  which  he  i-s^ 
subsequently  placed.  Let  us  first  take  a  general  ricir  of 
the  process  'of  repair  as  it  occurs  in  a  simple  incised 
wound  in  a  healthy  subject.  Immediately  the  wound  is 
infiicted  thei'e  will  bo  free  hivmorrhage  varying  in  amount 
according  to  the  vascularity  of  the  part,  probably  .a 
spouting'" of  blood  in  jets  from  a  few  larger  arteries,  and 
a  more  or  less  general  oozing  from  the  smaller  vessels 
and  caiiillaries.  The  hannorrhage  from  the  larger  arteries 
having  been  arrested,  and  that  from  the  smaller  having 
ceased  spontaneouslv,  the  wound,  if  properly  drained, 
accurately  cIoscmI,  and  kept  aseptic  and  at  rest,  will  unite 
without  suppuration  by  a  process  of  siuipk  or  mlhesivr 
inllunivudivu.  Thus,  the  edges  of  the  wound  for  the  first 
day  or  tw..  may  present  a  very  faint  blush  of  redness 
rxten<ling  lor  a'  few  lines  to  perhaps  m  a  largo  wound 
half  an  inch  or  so  beyond  the  incision  :  whilst  they  may 
be  slightly  swelled,  a  little  hotter  than  natural,  and  tender 
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on  pressure,  but  quite  devoid  of  pain.  The  redness,  swel- 
ling and  heat,  however,  uaay  be  so  slight  as  to  be  almost 
imperceptible,  or  indeed  may  be  said  in  some  instances  not 
to  occur.  If  an  attempt  were  now  made  to  draw  the 
edges  apart  they  would  be  found  adherent  to  each  other, 
and  a  few  days  later  tirmly  united.  All  trace  of  redness 
and  swelling  about  the  edges  will  by  this  time  have  dis- 
appeared, a  red  streak  only  remaining  to  mark  the  line  of 
the  wound.  This  streak  grows  paler  and  paler,  till  ulti- 
mately a  thin  white  line,  which  in  course  of  time  may 
become  hardly  perceptible,  alone  indicates  the  site  of  the 
injury.  The  above-mentioned  process,  which  should  be 
attended  by  little  or  no  constitutional  disturbance,  is 
known  as  hoaliug  by  the  first  intmiion,  and  is  the  one 
which,  other  things  being  equal,  is  always  aimed  at  by 
the  surgeon  in  the  treatment  of  woimds.  Should,  how- 
ever, the  wound  not  admit  of  its  surfaces  being  placed 
wholly  in  contact,  or  should  it  be  improperly  dramed  and 
not  kept  aseptic,  the  inflammatory  redness '  and  swelling 
of  the  edges,  instead  of  subsiding  and  disappearing  in  a 
few  days,  will  increase  and  extend  for  some  distance 
around ;  the  parts  then  become  tense,  there  may  be  throb- 
bing jmin,  union  fails,  and  suppuration  is  set  up.  In  the 
naeantime  the  patient  may  have  a  chill  or  even  a  distinct 
rigor,  the  temperature  rises,  the  pulse  is  increased  in  fre- 
quency, the  tongue  becomes  coated,  the  skin  hot  and  dry, 
the  imne  scanty  and  high  coloured,  the  bowels  confined, 
he  complains  of  headache  and  loss  of  appetite,  and  there 
may  be  restlessness  and  want  of  sleep  and  perhaps  slight 
delirium  {septic  traumatic  fewr).  If  now  a  free  exit  is 
estabhshcd  for  the  pus,  and  fiu'ther  septic  changes  are 
prevented,  the  constitutional  disturbance  subsides,  and 
the  siu'face  of  the  wound  becomes  covered  with  granula- 
tions. The  granulations  gradually  fill  up  the  wound, 
and  when  the  level  of  the  skin  or  mucous  membrane  is 
reached,  epithelium  slowly  spreads  from  the  edges  of  tho 
wound  over  tho  granulations  till  they  are  completely 
covered  in.  A  red  scar  is  thus  left  at  the  seat  of  tho 
foi-mer  wound,  and  though  this  in  the  progress  of  time 
assumes_  a  white  colour,  and  becomes  smaller  from  the 
contraction  of  the  fil)rous  tissue  into  which  the  granula- 
tions are  at  length  converted,  it  is  of  a  permanoit 
character.  The  al)ovo  method  of  ropa,ir  is  known  as 
healing  l)y  tho  second  irdnitian,  or  by  granulation. 

In  wounds  where  there  is  loss  of  "substance,  healing  liy 
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the  second  intention  is  the  noi-mal  method  of  union. 
The  siu-face  after  the  heemoiThage  has  been  stopped 
becomes  glazed  over,  and  a  reddish  serum  slo^vly  escapes ; 
granulations  appear,  first  here  and  there,  and  finally  over 
the  whole  surface  of  the  wound,  which  is  then  gi-adually 
filled  up  as  described  above.  In  lacerated  wounds  the 
same  process  occurs,  the  dead  portions  of  the  lacerated 
tissues,  however,  being  first  thrown  off  in  the  form  of 
sloughs. 

In  flap  wounds  where  adhesion  by  the  first  intention 
has  failed,  after  the  siu-faces  of  the  flaps  have  become 
covered  by  granulations  the  two  layers  of  granulations  in 
contact  may  unite,  a  mode  of  healing  known  as^  secondary 
adhesion  or  union  by  the  ilrird  rntention.  Yet  again, 
when  a  wound  has  been  sealed  by  blood  or  discharges,  it 
may  unite  either  by  adhesive  inflammation  or  by  granula- 
tion, the  process  heing  hidden  by  the  scab  of  hardened 
blood  and  discharges,  on  the  separation  of  which  the 
wound  is  foimd  soimdly  healed.  It  is  the  common 
method  of  healing  among  animals,  and  is  known  as 
Jiealwg  under  a  scab,  or  as  it  was  hiimorously  described  by 
Sir  James  Paget  in  his  lectures  on  Surgery,  as  luiion  by 
no  intention  at  all. 

Thus  a  wound  may  heal,  1,  by  adhesive  inflammation, 
or  by  the  first  intention  ;  2,  by  granulation,  or  by  the 
second  intention ;  3,  by  secondary  adhesion,  union  of 
granulations,  or  by  the  third  intention  ;  and  4.  imder  a 
scab.  These  methods  of  healing  may  now  be  studied 
more  in  detail. 

].  Healing  hy  the  first  intention,  or  hy  adhesive  infinm- 
mution. — Chiefly  as  the  result  of  the  injiu-y  inflicted  on 
the  tissues  by  "the  instrument  making  the  wound,  and 
to  a  less  extent  as  the  result  of  exposure  to  the  cold  air 
and  it  may  bo  of  the  irritation  of  slrong  chemical  anti- 
septics, a  simple  traumatic  inflanunation  is  set  up  in  the 
layer  of  tissue  boimding  the  incision  (Fig.  17  and  Fig.  18). 
As  a  consequence,  stasis  and  coagulati<m  of  the  blood  is 
induced  in  the  divided  smaller  vessels  and  capillaries,  and 
tlius  the  ha'morrhng(!  from  them  siiontaneously  ceases 
(Mg.  18  a).  Innnediatol  V  around  there  is  dilatation  of  the 
vessels  with  i-etarded  flow,  and  escape  of  leucocytes  and 
liquor  sang^iinis.  These  infiltrate  the  ti.-^sues  adjacent  to 
the  incision  and  pass  through  the  cut  lymph-siiaces  on  to 
the  raw  surface  of  the  wound.  There  coagulation  occurs, 
the  filnin  and  the  entangled  cor]nisclcs  fonning  a  layer  of 
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coagulable  lympli  between  the  surfaces  of  the  wound, 
^hilst  the  serum,  at  first  red  from  the  presence  of  I'ed 
corpuscles,  but  subsequently  becoming  coloiuless,  drains 


Fig.  17. — Diagram  representing  a  simple  incised  wound, 
immediately  after  the  ineision  has  been  made. 

gi-adually  away.  It  is  this  coaguable  Ij-mph  which  causes 
the  sui'f aces  of  the  wound  after  the  first  few  hours  to  adhere, 
or  to  become  glazed  if  the  wound  is  kept  open  for  some 
time  before  the  edges  are  approximated  as  was  formerly  a 
not  uncommon  practice.  A  little  fm-ther  from  the  line  of 
incision  there  is  the  usual  inflammatory  phenomenon  of 


Fig.  18. — Diagram  representing  an  incised  wound  a  few  hours 
after  the  incision,  a.  Area  of  thrombosis — leucocytes  making 
their  way  to  the  cut  surface  ;  B.  Area  of  dilated  capillaries- 
leucocytes  escaping  from  the  vessels  into  the  tissues,  c.  Normal 
tissues. 

dilated  vessels  with  accelerated  flow  (Fig.  18  b),  thus  ac- 
counting for  the  faint  blush  of  redness  and  the  slight 
swelling  about  the  edges  of  the  wound.  The  coagulable 
lymph  uniting  the  surfaces  of  the  wound,  togetli'er  with 
the  tissues  immediately  adjacent  to  the  incision,  next 
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become  softened  and  finalh'  replaced  by  the  infiltrating 
leucocytes  which,  now  form  a  laj'er  of  small  round  cells 
welding  as  it  were  the  surfaces  of  the  woimd  together 
(Fig.  19^.  The  inflammation,  like  all  inflammations  of 
traumatic  origin,  tends  ta  cease  as  soon  as  the  cause  is 


Fig.  19. — Diagram  of  an  incised  wonnd  a  daj'  or  tw  o  after  the  in- 
cision.   The  sides  of  the  wound  united  by  small  round  cells. 

removed.  Thus  in  a  day  or  two  it  subsides,  and  if  a  sec- 
tion of  the  parts  were  iiow  made,  the  uniting  layer  of 
small  round  cells  could  be  seen  permeated  by  delicate 
new  cajjillaries  stretching  across  from  one  side  of  the 
wound  to  the  other  (Fig.  20).  They  are  generally  believed 


Fi(i.  20.— Diagram  of  an  incised  wound,  a  few  days  after  the 
incision.  Loops  of  ca]>illaries  growing  out  from  the  old  capillaries 
and  making  their  way  amongst  the  small  round  cells  uniting  the 
cut  surfaces.  At  the  lower  part  of  the  figure  a  loop  has  unite<l 
witii  one  from  the  ojiposite  side. 

to  be  iiroduccd  bv  loops  gi'owing  out  from  the  old 
capillaries,  and  tmiiing  Avith  others  similarly  ]iroduced, 
and  growing  out  from  the  cajiillarics  on  the  o].])o.-:ite  .^idc. 
This%-ascularization  of  the  uniting  layer  of  cells  accoinits 
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for  the  redness  of  the  cicatricial  line,  and  for  the  slight 
ha?morrhage  which  now  occm's  if  the  edges  of  the  wound 
be  cb-awn  forcibly  ajmrt.  As  the  capillary  circulation  iij 
established  the  edges  of  the  wound  become  pale  from  the 
collateral  vessels  being  now  no  longer  OTercharged.  The 
granulation  tissue  thus  formed  is  at  length  developed 
into  fibrous  tissue,  which,  hke  all  new  fibrous  tissue, 
contracts,  obliterating  many  of  the  nowly-formed  vessels. 
Hence  the  gradual  paling  of  the  cicatrix  which  now 
becomes  non -vascular. 

lieahng  by  the  first  intention  may  be  prevented  by— 
1.  Much  contusion  of  the  edges  of  the  wound,  with  con- 
sequent death  of  the  tissues  bounding  the  incision;  2. 
The  presence  of  a  foreign  body  in  the  wound ;  3.  A  greatly 
lowered  vitality  of  the  tissues,  as  from  broken  health, 
abuse  of  alcohol,  bad  hj^gienic  sui-roundings,  bruising  of 
the  parts,  rough  sponging,  or  use  of  too  strong  anti- 
septics ;_  4.  The  parts  not  being  kept  at  rest;  5.  Ineffici- 
ent drainage  whereby  the  serum  squeezed  out  from  the 
coagulating  material  is  allowed  to  collect  in  the  wound 
and  cause  tension ;  6.  Neglect  of  antiseptic  precautions 
and_  consequent  decomposition  of  the  serum  ;  or  the  in- 
fection of  the  wound  by  some  of  the  specific  micro-or.o-an- 
isms.  Under  any  of  the  above  circumstances  the  inffam- 
mation  may  be  kept  up,  fm-ther  infiltration  of  leucocytes 
takes  place,  the  small  cell  exudation  uniting  the  wound 
breaks  down  into  pus,  the  flaps  separate,  and  supjuiration 
IS  established.  Suppo,sing  the  cause  of  the  suppurative 
inflammation  to  be  now  removed,  healing  by  the  second 
intention  will  take  place.  "  " 

2.  Healing  hy  the  second  mieniion.—'SSiew  vessels  o-row 
out  among  the  layers  of  small  round  cells  forming  the 
exposed  surface  of  the  wound,  and  granulation  tissue  is 
thus  formed  (Eig.  21).  The  growth  of  granulations, 
other  thmgs  being  equal,  exceeds  the  breaking  down  of 
the  superficial  layers  of  cells  into  pus,  and  the  wound  is 
gradually  filled  up.  Epithelium  derived  from  the  old 
epithehum  at  the  edges  of  the  wound  gradually  spreads 
over  the  surface  of  the  granulations ;  but  new  sweat  and 
sebaceous  glands,  hair-follicles,  papilla)  and  lymphatics 
are  not  formed.  The  cicatrix,  at  first  rod  from  the 
abimdance  of  the  capillaries  in  the  granulation  tissue 
becomes  pale  as  these  are  obliterated  by  tlie  contraction 
of  the  fibrous  tissue  into  wlii(;]i  the  granulation  tissue  is 
converted,  and  though,  in  the  course  of  time,  in  conse' 
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quence  of  the  fibrous  contraction,  it  becomes  smaller,  a 
permanent  scar  will  remain. 

In  wounds  attended  with  loss  of  substance,  in  which  heal- 
ing by  the  second  intention  is  the  normal  process,  a  tra\i- 
matic  inflammation  is  set  up  in  the  tissues  immediately  ad- 


Pjq_  21. — Diagram  of  a  granulating  wound. 

jacent  to  the  surface  of  the  wound,  and  the  conditions  for 
healing  being  otherwise  favourable,  a  coagulable  material, 
as  described  above,  is  formed  over  the  sm-face,  and  the 
serum  drains  away.  Ijoops  of  new  capillaries,  derived 
from  the  old,  spring  up  amongst  the  cells  replacing  the 
coagulable  exudation  and  softened  adjacent  tissues,  and 
the  wound  heals  and  cicatrizes  as  has  just  been  described. 
"Where  there  is  much  laceration  or  contusion  of  the  surface 
of  the  wound,  the  dead  tissues  are  cast  off  by  ulceration 
in  the  way  mentioned  under  gangrene. 

3.  Healing  hj  the  third  inicution. —Vi'hon  the  two  layers 
of  granulations  covering  the  flaps  of  the  wound  are  placed 
and  kept  in  contact,  the  capillaries  in  the  one  layer  meet 
with  those  in  the  other,  and  so  establish  a  vascular  con- 
nection between  the  two  flaps,  and  the  healing  of  the 
wound  then  proceeds  in  the  way  described  under  union 

bv  the  first  intention.  ^  i  i 

"4.  7/eaZ/7)</ M» At  a  The  minute  diangos  of  heal- 

ing under  a  scab  require  no  special  descri]ition. 

Tre  vt.ment  of  wounds.— The  general  lu-inciples  which 
should  guide  us  in  the  treatment  of  woiinds  will  be  con- 
sidered under  the  following  heads  Arrest  oi  hremor- 
rha-o  •  2.  Cleansing  of  the  wound  and  removal  ol  foreign 
bodTes;  :5,  Drainage;  4,  Closing  the  wound  and  keeping 
it  subsequently  at  absolute  rest :  o,  rrovention  of  putre- 
faction, fennei'itation,  and  infective  processes;  and  6,  Con- 
stitutional treatment. 
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1.  The  arrest  of  Immorrhufje  is  considered  separately 
at  page  117. 

2.  The  cleansing  of  the  woimd  and  removal  of  foreign, 
bodies  sliould  be  done  witli  all  gentleness,  so  as  not  to 
bruise  more  than  can  possibly  bo  avoided  the  tissues,  the 
vitality  of  which  is  already  lowered  by  the  incision 
through  them.  Thus  the  wound  should  not  be  sponged 
or  rubbed  more  than  is  absolutely  necessary,  but  a  stream 
of  water  containing  some  antiseptic  allowed  to  run  through 
it  to  wash  away  any  dirt,  blood-clot,  or  other  foreign 
substance.  If  the  wound  is  deep  or  irregular,  it  should  be 
sp'inged  out,  taldng  care  when  the  skin-wound  is  small 
not  to  cause  any  forcible  distention  for  fear  of  injecting 
the  fluid  into  the  interstices  of  the  tissues  where  it  may 
act  as  an  irritant  and  set  up  suppurative  inflammation. 
Foreign  bodies,  as  glass,  splinters,  bullets,  etc.,  if  lodged 
in  the  wound,  should  be  picked  out  by  forceps  or  other 
suitable  instrument. 

3.  Drainage. — Except  where  a  wound  is  quite  super- 
ficial, and  in  some  situations  where  the  parts  are  verv 
vascular,  as  about  the  face,  efficient  drainage  of  the  wound 
is  of  the  greatest  importance.  Its  object  is  to  promote 
the  free  escape  of  the  seriuu,  which,  as  we  have  seen,  is 
squeezed  out  during  the  fii'st  twenty-four  hours  from  the 
coagulable  exudation  formed  upon  the  surface  of  the 
flivided  tissues  as  the  result  of  the  traumatic  inflamma- 
tion. If  this  serum  is  allowed  to  collect  in  the  deeper 
parts  and  irregularities  of  the  wound,  it  not  only  mechani- 
cally separates  the  surfaces  and  gives  rise  to  tension,  a 
cause  in  itself  of  the  continuance  of  inflammation  and 
hence  of  the  non-healing  of  the  wound,  but  is  also  liable 
to  undergo  decomposition  and  putrefaction.  Now  the 
coagulablo  exudation,  being  living  tissue,  resists  the 
agents  which  determine  putrefaction.  Not  so  the  serum. 
In  this  we  have  a  fluid  containing  dead  animal  matter, 
and  as  the  other  conditions  favourable  for  decomposition 
are  also  present,  vi;^. ,  a  temperature  of  about  lOO",  and  a 
sufficient  supply  of  water  and  oxygen,  the  addition  of  a 
ferment  only  is  rer[uired  to  set  it  up.  If  decomposition 
then  is  suffered  to  take  place  by  not  protecting  the  wound 
by  aiitisoptics,  the  freshly  divided  tissues,  not  as  yet  sealed 
by  traumatic  inllammatidu,  allow  of  the  products  of 
decomposition  to  soak  into  the  tissues  around,  sotting  up 
locally  a  sej)tic  or  spreading  infla.mmation,  whereby  the 
coagulablo  exudation,  temporarilj^  holding  the  snrfac(!S 
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of  the  wound  in  apposition,  is  destroyed,  and  healing  b>- 
the  first  intention  is  further  prevented.    In  the  meantime 
the  products  of  decomposition  may  pass  into  the  blood, 
and  give  rise  to  the  constitutional  state  known  as  septic 
traumatic  fever,  or  if  the  dose  of  the  poison  is  large,  to 
sapra?mia  or  septic  intoxication ;  and  this  is  the  more 
likely  to  occur  if  the  wound  has  been  closed,  so  that  the 
decomposing  serum  is  pent  up  under  some  degree  of 
tension.    If  therefore  the  wound  is  large,  and  deep  or 
iiTcgular,  a  drainage  tube  or  tubes  should  be  placed  in  it, 
and%rought  out  at  the  most  dependent  part,  the  incisions, 
if  the  wound  is  made  in  an  operation,  being  so  planiied 
as  to  allow  as  much  as  possible  of  a  dependent  di-aiu.  For 
smaller  wounds  it  may  be  sufficient  to  place  m  a  leash  of 
horse-hair  or  of  cat-gut,  a  piece  of  gutta-percha  tissue.^ 
or  a  strand  or  two  of  pewter  wii-e.    The  di-am-tube  it 
kept  in  too  long  will  act  as  a  foreign  body,  set  up  inflam- 
mation, and  give  rise  to  a  suppurating  smus  along  its 
track.    It  should  therefore  be  withdrawn  as  soon  as  the 
serirm  ceases  to  be  squeezed  out  from  the  coagulatmg 
material— from  twenty-four  to  forty-eight  hours, 
according  to  the  size  of  the  wound.    In  large  and  deep 
wounds  it  is  better  not  to  remove  the  tube  all  at  once,  as 
the  superficial  part  of  the  wound  may  then  heal,  and  the 
discharge  or  pus  collect  in  the  deeper  part ;  but  to  shorten 
it  gradually,  allowing  the  wound  to  soundly  heal  as  it  is 
withdrawn.    The  drain-tube  should  consist  of  red-rubber 
tubin"-  varying  in  calibre  according  to  the  size  of  the 
wound.    It  should  have  lateral  holes  cut  in  it  to  facilitate 
the   escape   of   the   discharge,    and   should    be_  niade 
thorou"-hlv  aseptic  bv  being  ke]it  in  some  antisei^tic  fliud. 
It  had  better  be  passed  through  the  first  layer  of  dressing, 
and  its  mouth  surrounded  by  some  absorbent  material  to 
tak(!  up  the  discharges.    Where  the  wound  i'^  d«ni' 
tube  should  bo  secured  by  an  antiseptic  thread,  lest  it  slip 
in,  and  becoming  lost  in  the  depths  of  the  wound  sub- 
sequently act  as  a  foreign  body     Tubes  of  decalcihed 
bone  have  been  used  in  the  hope  that  they  would  beconu" 
absorbed,  and  so  prevent  the  necessity  of  disturbing  the 
dressings:  but  thev  do  not  appear  to  have  had  the  desired 
effect   "  IJecentlv  »  reaction  seems  to  have  .'^et  iii  against 
ihe  use  of  drain,;  of  all  kinds.    Where  they  are  dispensed 
with  the  skin  w.mnd  is  not  as  a  rule  tightly  closed,  and 
the  deeper  parts  of  the  wound  are  maintained  in  close 
opposition  bv  means  of  buried  or  deep  sutures  and  the 
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application  of  firm  pressure  over  a  thick  layer  of 
absorbent  and  antiseptic  dressing. 

4.  Closure  of  the  ■wound.— The  surfaces  should  be  placed 
m  contact,  and  the  edges  accurately  united  by  suture, 
strapping,  or  a  bandage.  Where  the  wound"  involves 
different  layers  of  tissue,  muscle  and  fascia  should  be 
united,  each  to  each,  by  animal  sutures,  such  as  catgut  or 
kangaroo-tail  tendon,  made  aseptic  by  soaking  in  car- 
bolic acid  (1  in  40).  In  uniting  the  edges  of  the  wound, 
care  should  be  taken  to  see  that  the  skin  is  neither  in- 
verted nor  everted,  and  that  the  sutures,  whatever  form 
IS  used,  are  only  appHed  sufficiently  tightly  to  keep  the 
edges  m  apposition.    All  tension  should  be  avoided,  as 


Fio.  22. — Surgical  needles  and  bare-lip  pin. 


this  in  itself-  is  a  fertile  cause  of  inflammation.  The 
sutui-es  may  consist  of  silver- wire,  silk,  catgut,  silkworm- 
gut,  or  horse-hair.  All  kinds  have  theii-  advantages  and 
disadvantages,  and  are  variously  required  in  different 
cases.  Thus,  silver- wire  is  iinirri fating  and  perfectly 
non- absorbent,  but  causes  pain  on  removal,  and,  as  it  is 
quite  unyielding,  is  apt,  from  the  swelling  of  the  parts, 
to  cause  tension  and  inflammation  if  left  in  too  long.  Cat- 
gut IS  useful  in  that  its  deeper  parts  become  alDsorbed, 
and  therefore  does  not  require  removal.  For  this  reason 
it  IS  often  inapplicable,  as  it  gives  way  too  soon.  Catgut 
when  chromicized,  however,  resists  absorption  for  many 
days,  and  forms  an  admirable  suture.  Horse-hair  is 
non-absorbent,  and  is  also  non-absorbable ;  it  has  the 
additional  advantage  of  being  slightly  yielding,  as  well  as 
suffioioutly  supporting.  It  is  very  iiso'lul  when  a  delicate 
suture  IS  required,  as  m  wounds  about  the  face.  Silk 
iorms  a  strong  suture,  but  possesses  the  disadvantatje  of 
IJpiii^'  absorbent,  and  thus  of  becoming  saturated  with  the 
cliHcharges ;  .so  that,  if  decomposition  takes  place,  it  will 
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act  as  an  irritant.    Further,  unless  tied  tightly,  in  which 
case  it  is  apt  to  produce  tension,  it  Yields  too  mtich.  _ 

The  sutures  are  introduced  by  various  forms  of  sui-gical 
needles,  curved  and  straight,  bayonet-  spear-  and  probe- 
pointed,  the  needle  being  conveniently  passed  by  one  ot 
the  many  forms  of  needle-holder  (Fig.  23).  The  method, 
of  applying  sutm-es  are  very  numerous.  The  two  cliict 
^  forms  of  suture  used  m  ordinary 

wounds  are  the  interrupted,  the 
suture  being  tied  or  twisted  at  each 
stitch  and  cut  off  short,  and  the 
continuous,  one  sutm-e  being  used 
throughout  without  being  cut. 
Among  the  special  forms  may  be 
-n  oo  n  •  +  mentioned  the  twisted,  the  button, 
^"•„  dJI-Sir"  quilled,  thcLembert,  the  Jobert 

needle  uoiciei.  ^^^^        Czernv,  which  are  reteiTcd 

to  tmder  those  wounds  where  they  are  specially  mcUcated 
The  other  methods  of  closing  wounds,  as  by  styptic  coUoid 
and  collodion,  are  useful  in  wounds  about  the  face  and 
where  the  wound  is  small.  Having  closed  he  ^-ound  the 
parts  should  be  placed  as  far  as  is  possible  at  absolute  ^^^^^ 
ind  supported  by  firm  but  elastic  pressure  to  en.uie  the 
deeper  surfaces  being  m  co-aptation.  j-„^t-,^ 
5.  Frevention  of  putrefaction,  fermMn,,  and  v,fecne 
processes  occurring  in  the  ..ounc/.-Putre  action  and  fe  - 
mentation  are  best  prevented  by  efhciently  draining  the 
wound,  as,  where  this  is  accomphshed,  ^^'^^'^^^'^ 
left  wherein  decomposition  can  occur.  Antiseptic^,  ti/.. 
mateSs  Sat  prevent  putrefaction  -^'l./-ncntation  b^ 
destroying  septic  and  infective  organisms,  aio  usna  > 
ado  Si  !s  an  extra  precaution,  and  arc  especialh 
SsSry^here  thorough  drainage^  as  "J  « 
compound  fracture,  wounds  of  joints,  etc.,  cannot  be 

""''Prnt  to  have  to  -unrd,  not  only  against  the  docomposi- 

so,no  aniisoptic' solution,  -^'^r; J^;,,^.  a  : 
Sponges  had  better  not  be  used  at  all,  but  <_nim„ec 
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sorbent  pads,  wliicli  cau  be  destroyed  immediately  after 
the  023eratiou.  The  bands  of  the  Surgeon  should  be 
scrupulouslj^  clean,  and  further  purified  by  dipping  them 
into  carbolic  acid  (1  in  40),  or  corrosive  sublimate  (1  in 
l-',000).  Previous  to  operating,  the  parts  should  be  shaved, 
and  washed  with  soap-and- water  for  some  distance  around 
where  the  wound  is  to  be  made,  and  afterwards  with 
carbolic  acid  (1  in  20),  or  corrosive  sublimate  (1  in  2,000), 
and  where  greasy,  with  ether.  The  carbolic  sjDray  is 
now  fast  being  abandoned,  and  irrigation  with  corrosive 
sublimate  (1  in  5,000),  carbolic  acid  (1  in  40),  or  even  pure 
water  substituted  for  it. 

In  a  work  of  this  character,  it  would  be  impossible  to 
attempt  auj^  description  of  the  numeroirs  methods  of 
dressing  wormds  which  have  been,  or  are  at  the  present 
day,  in  use,  and  to  adequately  discuss  the  advantages 
claimed  for  them,  and  the  disadvantages  which  all  of 
them  to  a  greater  or  less  degree  possess.  The  objects 
aimed  at  in  the  selection  of  a  dressing  are — 1,  that  it 
should  be  absorbent,  so  as  readily  to  soak  up  the  dis- 
charges drained  off  from  the  womid;  2,  that  it  should 
promote  the  drying  of  the  wound ;  3,  that  it  should  be 
antiseptic ;  and,  hence,  4,  that,  it  should  not  reqmre 
frequent  changing,  and  the  consequent  disturbance  of  the 
wound  and  therefore  of  that  rest  which  is  so  important 
in  promoting  physiological  repair.  The  materials  most 
frequently  used  are  gauze,  cotton-wool,  or  wood-wool, 
impregnated  with  carbolic  acid,  salicylic  acid,  iodoform, 
eucalyptus  oil,  sanitas,  corrosive  sublimate,  etc.  My 
own  plan  is  to  well  dust  the  sm-face  of  the  wound  with 
iodoform,  and  afterwards  dress  it  with  several  lay^ers  of 
either  iodoform  or  sal  alembroth  gauze,  over  which  is 
placed  more  gauze  impregnated  with  eucalyptus  oil,  and 
tirm  compression  with  a  bandage  applied.  The  wound,  if 
small,  or  of  moderate  size,  is  then  left  absolutely  at 
rest  till  healing  is  thought  to  have  taken  place;  if  large, 
however,  the  dressings  are  removed  on  the  second  or 
third  day  for  the  j)urpose  of  oxti-acting  the  drain-tube, 
but  are  not  again  changed,  as  a  rule,  till  the  wound  has 
healed.  The  temperature  and  pulse  are,  of  course,  care- 
fully watched  ;  and  sliould  they  indicate  any  abnormality 
in  the  process  of  liealing,  or  should  tliere  be  local  pain  or 
uneasiness,  the  dressings  are  renewed. 

(..(mstitiUional   Irmttuent. — Whether  the   wound  is 
received  accidentally,  or  is  inflicted  in  the  form  of  an 
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operation,  much  of  the  Surgeon's  success  will  depend 
upon  judicious  constitutional  after-treatment;  and, 
indeed,  in  the  latter  case,  in  great  measure  also  upon 
the  preparation  of  the  patient.  Where  the  wound  is  large 
and  there  has  been  much  hteniorrhage,  the  condition 
known  as  shock,  and  the  constitutional  symptoms  de- 
pending upon  severe  loss  of  blood,  will  probably  ensue. 
Por  the  treatment  of  these  see  Shock  and  Hemorrhage. 
For  the  wound  to  do  well  it  is  important  that  the  patient 
should  be  placed  under  the  best  possible  hygienic  condi- 
tions. He  should  have  an  abundant  supply  of  fresh  aii-, 
the  secretions  should  be  regulated,  and  the  diet  care- 
fully supervised.  Thus,  he  should  have  at  least  fifteen 
hundred  cubic  feet  of  aii-,  and  this  should  be  changed  by 
efficient  ventilation  once  everj^  hour.  The  windows,  in 
addition,  except  in  very  severe  weather,  should  be  opened 
at  regular  intervals,  in  order  to  thoroughly  flush  out  tlie 
room ;  but  draughts  must  be  avoided,  and  the  tempera- 
tiu-e  of  the  room  maintained  at  a  uniform  degree  of 
about  60  Y.  A  horsehair  mattress  shoiild  be  employed, 
and  a  draw-sheet  placed  on  the  bed.  The  room  or  ward 
should  be  scrupulously  clean;  there  should  be  uo  curtains 
to  the  bed  and  windows,  nor  carpet  on  the  floor,  and 
nothing  under  the  bed  to  interfere  with  the  free  circu- 
lation of  air.  The  bowels  should  be  kept  regular  by  small 
doses  of  confection  of  senna  or  of  the  compound  liquorice 
powder,  or  by  one  of  the  laxative  mineral  waters  ;  the 
secretion  of  tlie  skin  promoted  by  washing,  which  may  be 
done  mthout  unduly  exposing  "or  wetting  the  patient: 
and  sleep  induced,  if  necessary,  by  small  doses  of  bromide 
of  potassimn,  urethane,  chloral  or  opium,  or  by  .sub- 
cutaneous injections  of  mori)hia.  The  ].atient  must  be 
kept  cheerfui  by  books,  newspapers,  etc.  The  diet  lor 
the  first  few  days  should  be  limited  to  milk,  weak  bcei- 
toa,  or  chicken-broth,  and  gradually  increased  as  the 
temperature  falls  to  normal  and  tlie  digestive  functions 
r(!gain  their  power.  Where  the  strength  has  liccn  much 
reduced  previous  to  the  operation,  or  the  operation  has 
been  severe,  or  the  shock  marki>d,  or  lianiiorrhage  iiee.  or 
supptiration  has  ensued,  sliniulauts,  varying  in  amount 
according  to  the  state  of  the  pulse,  tem]ieratiu-e.  and 
tonrnio  are  indicated.  The  Irealineiit  necessary  for  the 
various  complications  <hat  may  attend  the  healing  ot 
wtmnds  are  given  umler  Infhnnniation,  Snppuralion, 
Eiwsipclas,  etc.    As  regards  the  prrparoiw))  for  nprralio,,. 
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where  this  is  not  one  of  emergency  the  patient  should  be 
placed  at  rest  for  a  few  days,  and  kept  cheerful  and  in 
good  spirits,  and  put  on  nourishing  but  unstimulating 
diet.  In  the  meantime  his  digestive,  alvine,  renal,  and 
cutaneous  functions  must  be  regulated  by  appropriate 
means,  the  bowels  being  cleared  the  day  before  the 
operation  by  a  dose  of  castor-oil  or  other  mild  purgative. 
Where  his  strength  is  much  reduced  b)^  long-continued 
suppm-ation  or  chronic  disease,  efforts  must  be  made  to 
improve  his  general  health  by  nourishing  diet  and  the 
judicious  employment  of  stimulants. 

Varieties  of  open  wouxds. — Open  wounds  are 
lUvided  into  incised,  lacerated,  contused,  punctured,  and 
poisoned. 

Iiirised  wounds  are  such  as  have  their  edges  evenly 
divided  and  theii'  surfaces  .smoothly  cut.  They  are 
usually  inflicted  by  sharp  instruments,  and  are  those 
commonly  made  by  the  Surgeon  in  operating.  The 
danger  to  which  they  are  jiarticularly  exposed  is  htemor- 
rhage.  Healing  is  generally  accomplished  by  the  first 
intention,  provided  the  proper  means  are  employed. 
Treatment. — What  has  been  said  under  the  treatment  of 
wounds  generallj%  applies  especially  to  this  variety. 

Lacerated  wounds  are  those  in  which  the  tissues  forming 
the  surface  and  edges  of  the  wound  are  irregularly  torn. 
They  are  commonly  caused  by  machinery  and  by  the 
goring  and  bites  of  animals.  There  is  usually  but  little 
htemorrhage,  in  conseqirence  of  the  vessels  being  torn 
rather  than  cut  across.  The  chief  dangers  are  profuse 
svippuration,  tetanus,  saprsemia,  erysipelas,  and  extensive 
scarring.  Ilealing  is  generally  accomplished  by  the 
second  intention,  the  dead  portions  of  the  lacei'ated 
tissues  being  first  thrown  off  by  ulceration  in  the  way 
described  imdcr  Gangrene.  In  some  situations  and 
imder  favourable  conditions,  however,  a  large  part  of  the 
wonnd  may  heal  by  the  first  intontiim.  Treatment. — 
Special  attention  should  be  i)aid  to  the  cleansing  of  the 
wound  and  establishing  a  free  drain.  Any  portions  of 
the  tissues  Avliich  have  obviously  lost  their  vitality 
should  be  cut  away.  Sutures  should  not  as  a  rule  bo 
applied,  but  the  wound  should  bo  dressed  by  one  of  the 
methods  before  described,  and  the  parts  placed  at  I'est. 

<j<ndu,sed  icouji.ds  are  those  in  which  the  tissues  forming 
tb(!  surl'aco  and  edges  arc  extensively  bruised.  They  aro 
usually  made  with  l;lunt  instruments,  dv  with  such  agents 
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as  distribute  tlie  force  over  a  large  surface.  There  is 
commonly  considerable  extravasation  of  blood  amongst 
the  bruised  tissues,  though  usuallj^  but  little  external 
heemorrhage,  the  chief  dangers  being  extensive  inflamma- 
tion and  sloughing,  secondary  haemorrhage  on  the  separa- 
tion of  the  sloughs,  spreading  gangTene,  erysipelas,  or 
diffuse  cellulitis,  tetanus,  and,  later,  scarring.  A  combina- 
tion of  laceration  and  contusion  is  frequently  present. 
Healing  is  generally  accomplished  by  the  second  intention. 
The  Trecttmcut  is  similar  to  that  of  lacerated  wounds.  Any 
portions  of  skin  which  have  not  lost  theii-  A-itahty  should  be 
preserved,  especially  if  the  wound  involves  the  scalp  or  face. 

Pundv.red  ivounds  are  those  in  which  the  depth  is  much 
gi-eater  than  the  breadth.  They  are  usually  produced  by 
sharp-pointed  instruments,  bayonet-  or  sword-thrusts,  and 
stabs.  The  chief  dangers  are  hcemorrhage,  penetration 
of  important  cavities,  as  the  thorax,  abdomen,  or  a  joint, 
injury  of  a  large  blood-vessel  or  nerve,  and  subsequently 
deep  suppuration  in  consequence  of  the  retention  of  the 
discharges  in  the  deep  portion  of  the  woimd.  Pimctm-ed 
woimds  usually  imite  by  the  second  intention,  owing  to 
the  difficulty  of  keeping"  the  deeper  part  of  the  wound  in 
contact  and  of  preventmg  the  collecting  of  serum  and 
later  of  pus.  Trcaiinent.—H  deep,  a  di-ainage-tube  should 
be  passed  to  the  bottom  of  the  woimd,  and  gradually 
shortened  as  the  wound  heals.  If  there  is  severe  arterial 
hemorrhage  which  cannot  he  controlled  by  carefully 
applied  pressure,  the  wound  must  he  converted  into  an 
incised  one,  and  the  bleeding  vessel  treated  in  tlie  way 
desciibed  under  wounds  of  arteries,  veins,  etc.  For  the 
special  treatment  reqaiired  Avhero  a  joint  or  visceral 
cavity  has  been  penetrated,  see  Injuries  i>f  JRcfjions. 

Po'lsoNEU  AVOi'NDS.    DissecUoH  and ]>nst-mo7icTn  iroi'iids. 

 Dissection   wounds  are  of  frc(picnt  occurrcnco.  but 

seldom  give  rise  to  any  serious  trouble,  unless  the  body 
from  which  the  poison  is  received  is  fresh,  when  the  risks 
are  similar  to  those  attending  woimds  received  in  making 
imi-morlvm  examinations.  I'mt-morU-m  wounds  ap- 
pear to  owe  their  virulence  to  inoculation  with  inl(>ctivo 
micro-orgiinisms  which  are  cii])able  of  multiplying  in  the 
tissues  or  in  tlie  blood,  iind  so  setting  u]i  true  infective 
inflammation  and  blood-poisoning.  These  micro-organ- 
isms are  re]ihiced,  as  decomposition  of  tlie  corpse  .sets  in, 
by  the  bactcriii  ol  inilrelaction  [hticUriinn  Urmo).  llenco 
the  lo]i"-er  the  bodv  hiis  been  kept  the  less  d;ingerous  the 
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woimcl,  as  tliese  bacteria  are  merely  capable  of  inducing 
a  local  inflammation,  and  not  a  true  infective  process. 
The  most  dangerous  wounds  ai'e  those  received  wliilst 
examining  bodies  in  which  death  has  recently  resulted 
from  septicaemia,  pyremia,  diffuse  or  puerperal  peiitonitis, 
and  erysipelas.  The  effects  of  a  wound  received  in  dis- 
section, or  in  j)ost-morfe'm  inspection,  will  dejaend  in  some 
degree  upon  the  health  of  the  operator;  if  strong  and 
vigorous  he  is  better  able  to  resist  the  toxic  effects  than 
when  debilitated  by  prolonged  study  or  work  in  a  hospital 
ward.  On  the  other  hand,  persons  acclimatized  to  the 
dissecting  or  jHist-mortem  room  are  less  Hable  to  be  affected 
than  those  who  have  but  recently  been  engaged  there. 

The  signs,  as  might  be  ex2:)ected  from  what  has  been 
naid  above,  vary  considerably,  dej^ending,  as  they  do, 
upon  the  natiU'S  of  the  poison  received  from  the  corpse 
and  the  previous  state  of  the  operator's  health.  Thus  : 
1.  A  pustule  may  form  at  the  seat  of  inoculation,  and, 
after  breaking  and  scabbing,  leave  a  raised,  indolent, 
painful  red  sore,  which  may  exist  for  months  in  spite  of 
treatment.  2.  The  wound  may  become  inflamed,  the 
superficial,  and,  perhaps,  the  deep  lym^jhatics  imjjlicated, 
and  the  axillary  glands  enlarged  and  painful,  this  con- 
dition being  attended  by  sharp  constitutional  disturbance, 
often  preceded  by  a  rigor.  Suppuration  generally  occui'S 
ill  the  wound,  and  sometimes  also  in  the  axillary  glands. 
The  prognosis  is  usually  good.  3.  "With  or  without  the 
local  signs  of  the  preceding  form,  severe  constitutional 
symptoms  set  in,  preceded  by  a  rigor,  and  rapidly  assume 
a  t3rphoid  character.  Diffuse  suppuration  occurs  in  the 
axillary  glands,  and  may  spread  to  the  neck  and  side  of 
the_  chest.  The  prognosis  is  very  unfavoiirable,  the 
patient  often  dying  in  from  one  to  three  weeks,  or  only 
recovering  after  a  tedious  convalescence,  and  then,  pro- 
bably, with  a  broken  constitution.  4.  Diffuse  cellular,  or 
coUulo-cutancous  erysipelas  is  set  u])  at  the  seat  of  the 
wound,  attended  witli  the  usual  constitutional  symptoms 
of  these  affections,  and  may  rapidly  sjjread  up  the  limb 
and  terminate  in  gangrene  and  death.  The  axillary 
glands  in  this  fonn  are  not  ustially  affected,  o.  In  ad- 
dition to  the  local  sup])uraf;ion,  a  ])ya'mic  state,  with  the 
formation  of  metastatic  abscesses  in  various  tissues  and 
organs,  sometimes  occurs. 

Tri'utrnr'n.t. — Inunediatoly  on  its  infliction  the  womid 
should  b(!  sucked,  antl  cleansed  by  a  stream  of  cold  water, 
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and  bleeding  encouraged  by  tigbtly  binding  the  part 
above  the  Avoimd.  "V\Tiere  the  coi^ise  is  recent  and  death 
is  known  to  be  the  result  of  some  infective  disease,  the 
wound  should  be  washed  in  strong  carbolic  lotion  (some 
recommend  its  cauterization  with  caustic  potash,  or 
nitrate  of  silver),  and  then  dressed  with  iodofonn,  and 
protected  from  further  infection.  If  a  wart,  or  indolent 
sore  form,  it  should  be  destroyed  by  nitrate  of  silver,  or 
other  caustic,  and  the  jtatient's  health  improved  by  tonics 
and  change  of  air.  If  an  infective  inflammation  be  set 
up,  the  wound  should  be  freely  incised,  and  any  abscess 
that  may  form  in  the  axilla,  or  elsewhere,  opened  early ; 
indeed,  if  there  is  miich  tension  or  brawniness  of  the 
parts,  incisions  should  be  made  before  pus  is  formed. 
The  bowels  in  the  meantime  should  be  cleared  by  a  biisk 
pui'ge,  and  the  strength  supported  bj^  nomishments  and 
stimulants. 

Strngs  of  insects  sometimes  cause  troublesome  local  in- 
flammation, which  is  occasionallj'  of  a  diifuse  character, 
and  where  a  large  extent  of  surface  is  stvmg,  as  by  a 
swarm  of  bees,  may  be  attended  with  symptoms  of  severe 
depression.  Stings  of  the  throat  occasionally  occur  from 
swallowing  a  wasp,  and  are  liable  to  be  followed  by 
cedematous  laryngitis. 

Treatment. — The  application  of  ammonia  will  at  once 
relieve  pain.  Where  there  is  severe  depression,  ammonia 
or  alcohol  must  be  administered.  Scaritication.  int^ibation 
of  the  glottis,  or  even  laryngotomy,  may  become  necessary 
in  severe  stings  of  the  throat. 

Stings  of  serpents. — The  bites  of  poisonous  snakes,  other 
than  the  adder,  are  fortiniatcly  rare  in  this  country.  The 
bite  of  the  coinmon  adder  is  seldom  fatal.  It  is  attended 
with  much  collapse,  nnusca  or  vomiting,  great  pain  in 
the  part,  swelling  of  the  affected  memlu'r.  subsecjuent 
discoloration  from  blood-extravasation,  and  occasionally 
inflammation  and  sup]iuration.  The  ircaimtnt  consists 
in  sucking  the  part  Avhero  practicable,  applying  a  bandage 
tightly  above  th(^  bite  to  prevent  absorption  of  the  poison, 
and  tlie  internal  administration  of  stimulants.  The  local 
api)lication  of  li(|U()r  ])otassa>  or  permai\ganate  of  ]iotash. 
the  injecti(m  of  annnonia  into  the  veins,  and  excision  of 
the  bitten  ]iart  arc  recommended.  Por  an  account  of  the 
more  serious  symptoms  attending  the  bite  of  the  cobra 
and  other  venoinous  s(>rpents  of  tropical  countries,  a  larger 
work  must  be  consulted. 
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SuBCVTAXEOUS  AVOUNDS. — A  wound,  whether  it  be  of 
the  connective  tissue,  bone,  muscle,  tendon,  or  other 
structure,  is  said  to  be  subcutaneous  when  the  skin  or 
mucous  membrane  remains  intact.  Such  wounds  differ 
from  the  open  in  that  they  heal  by  adhesive  inflammation 
without  suppuration,  since  as  long-  as  the  skin  or  mucous 
membrane  covering  the  woTinded  part  is  imbroken,  sej^tic 
processes  are  effectuallj"  prevented.  Moreover,  they  are 
attended  by  but  little,  if  any,  constitutional  distm-bance. 
They  will  be  further  described  under  Rupture  of  Muscles 
and  Tendons,  Simple  Fractures,  (tc. 

Diseases  of  cicatrices. — The  cicatrices  left  on  the 
healing  of  a  wound  ai'e  liable  to  certain  affections  whiclr 
may  be  enumerated  as  : — 1,  painful  cicatrix  ;  2,  depressed 
or  contracted  cicatrix  ;  3,  warty  cicatrix  ;  4,  thin  cica- 
trices; <5,  ulceration  ;  ti,  keloid;  and  7,  epithelioma.  See 
Ulceration,  Tumours,  Injuries  and  Diseases  of  Nem^es,  circ. 

CONTUSIONS  OR  BRUISES. 

Contusions  are  subcirtaneous  injimes,  occasioned  bj' 
a  crushing,  pulping  or  tearing  of  the  tissues,  combined 
with  extravasation  of  blood  consequent  iipon  the  rupture 
of  the  capillaries  and  smaller  vessels  of  the  part.  In 
theii-  slighter  forms  they  constitute  the  common  injury 
known  as  a  bruise.  The  effused  blood  generally  makes 
its  way  in  the  connective-tissue  planes  towards  the  skin, 
giA-ing  rise  to  the  characteristic  purplish- black  appeai'- 
ance,  and,  as  it  later  becomes  absorbed,  to  a  change  of 
colours  from  bluish-black  through  dark  red  to  yellowish - 
gi'een.  In  severe  cases  the  cuticle  is  raised  into  bulhe  by 
the  effusion  of  blood-stained  serum  beneath  it.  These 
buUte,  together  with  the  black  colour  of  the  part,  may 
occasion  a  close  resemblance  to  gangrene,  from  which 
however  a  contusion  may  be  distinguished  by  there  being- 
no  loss  of  heat  or  of  sensation  in  the  jiart,  and  by  the 
bullio  being  fixed,  and  not  changing  their  position  on 
pressure  as  in  gangrene.  In  vei-y  severe  and  extensive 
contusions,  however,  the  tissues  may  be  so  injui-ed  as  to 
lose  their  vitality,  and  gangi-ene  actually  ensue ;  whilst 
m  other  instances  inflammation  and  suppuration  may 
occur.  When  the  contusion  is  localized,  l)lood  to  a 
considerable  amount  may  bo  poured  out  at  tlio  injured 
•spot,  forming  a  lliictuating  .swelling  known  as  a, 
hauitutoma.    Contusions  of  muscle,  bone,  blood-vessels, 


108 


GENERAX  PATHOLOGY  OF  Hs-JUEIES. 


and  nerves,  and  of  the  viscera,  are  considered  separately 
under  Injuries  of  Si^ecial  Tissues  and  Organs. 

Treatment. — Beyond  placing  the  part  at  rest,  and 
applying  an  evaporating  or  a  spirit  lotion,  nothing  more 
as  a  rule  is  required,  as  the  extravasated  blood  presses 
upon  the  injured  vessels,  and  so  prevents  further  htemor- 
rhage.  Should  a  hsematoma  form,  it  should  on  no 
account  be  opened,  as  the  blood  will  usually  become 
absorbed;  whilst,  if  air  be  admitted,  suppuration  will 
probably  ensue.  Aspii-ation,  however,  when  the  ha?ma- 
toma  is  very  large,  may  occasionally  be  done  with 
advantage. 

BUEXS  AXD  SCALDS. 

BuEiS'S  AJXD  SCALDS  vary  in  their  effect  according  to 
their  depth,  extent,  situation,  and  the  age  of  the  patient. 
An  extensive  though  superficial  burn  on  the  trimk,  head, 
or  face,  especially  in  a  child,  may  be  more  serious  than  a 
deeper  but  limited  burn  on  the  extremities.  A  burn  is 
usually  said  to  be  more  severe  than  a  scald,  as  the  fluid 
prodn.cing  the  latter  generally  quickly  cools  and  runs  olf . 
A  scald,  however,  owes  its  severity  to  the  large  extent  of 
surface  usually  implicated,  and  when  produced  by  molten 
metal  or  boiliiig-oil  which  adheres  to  the  part  is  generally 
very  serious.  Burns  and  scalds,  when  severe,  give  rise  to 
constitutional  as  well  as  local  effects.  The  local  effects 
may  be  considered  under  Dupnytren's  division  of  burns 
into  six  degi-ees.  These  degrees,  howcvir,  may  be 
variously  combined  in  the  same  biu-n. 

IsTDEOiucE. — Hiiiijih'  crythinnt.  due  to  increased  flow 
of  blood  through  the  dilated  vessels.  No  tissue  destruc- 
tion ensues,  and  no  scar  is  left. 

2XD  DEGHEE. —  Vcsicalioiiy  due  to  the  exudation  from 
the  dilated  capiUaries  of  the  cutis  causing  the  snjjcrticial 
layers  of  the  cpithelinni  to  be  raised  from  the  dee]icr  in 
the  form  of  blebs.  No  scar  is  left,  as  only  the  superficial 
lavers  of  tlio  ejnlhelinm  arc  destroyed,  and  tlieso  are  soon 
reproduced  from  the  deeper  layers.  Some  sliglit  staining 
ot  the  skin,  liowevcr.  may  subseiinently  remain. 

;iin)  DK(iliEE. — Iksiniclion  vf  /Ac  cidii-Jc  <(ii(l  jxirt  of  Ihc 
i rii <■  d-iiu- ThQ  epithelinm  around  the  Lair-follicles,  in 
thii  sweat- <rlands,  and  between  the  papilLv,  osca]ies.  and 
ra])id]y  forms  new  epithelium  over  the  granulating 
surface  left  on  the  separation  of  the  slough.     A  scar 
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resiilts,  but  as  it  contains  all  tlie  elements  of  the  true 
skin,  the  integrity  of  the  part  is  retained,  and  hence  there 
is  no  contraction.  It  is  the  most  painful  form  of  brum, 
as  the  nerve-endings  are  involved  but  not  destroyed. 

4th  degree. — Destriidion  of  the  ivJioIe  skin. — The 
sloughs  are  yellowish-brown  and  parchment-like  ;  and 
their-  separation  is  attended  by  much  suppiu-ation.  As 
the  nerve-endings  are  completely  destroyed,  the  pain  is 
much  less  than  in  the  former  degree  of  burn.  The  epithe- 
lium wliich  covers  in  the  granulating  surface  is  only 
derived  from  the  margins  of  the  burn,  and  the  resulting 
scar  consists  of  dense  fibrous  tissue.  Hence  the  extensive 
contraction  and  great  deformity  which  often  result. 

oTn  DEGREE.- — Penetration  of  the  deep  fascia  and  implica- 
tion of  the  muscles. — Great  scarring  and  deformity  neces- 
sarily follow. 

6th  DEGREE. — Charring  of  the  luhole  limb. — The  parts 
are  separated  by  iilceration  in  the  same  way  as  in 
gangrene. 

Coi^STiTTJTiONAD  EFFECTS. — When  the  burn  is  super- 
ficial and  of  small  extent,  there  may  be  no  constitutional 
symptoms ;  and  even  when  it  is  deep,  but  limited  to  one 
of  the  extremities,  as  the  foot  or  hand,  they  ma}^  also  be 
shght.  T\nien,  however,  the  burn  is  extensive,  and 
especiallj'  when  it  involves  the  chest,  abdomen,  or  head 
and  neck,  even  although  it  is  only  of  the  first  or  second 
degree,  the  symptoms  may  be  severe,  more  particularly 
when  the  patient  is  a  child.  They  may  be  divided  into 
three  stages: — -1.  Shock  and  congestion.  2.  Reaction  and 
inflammcition.    3.  Suppuration  and  exhaustion. 

1st  STAGE. — Shock  and  congestion. — The  shock  is  often 
\ery  great,  especially  when  the  burn  is  extensive,  and 
involves  the  trunk,  or  head  and  neck.  The  patient  is 
pale  and  shivering,  the  pulse  feeble  and  fluttering,  and 
the  extremities  are  cold  ;  he  siiffers  little  or  no  jiain,  and 
sometimes  passes  into  a  state  of  coma  and  dies,  the  chief 
post-moriem  appearances  being  congestion  of  the  internal 
organs,  particularly  the  brain. 

2X1)  STAGE. — Reaction  and  inflammation, — Reaction 
comes  on  from  twenty-four  to  forty-eight  hours  after 
the  burn.  The  pulse  is  full,  strong,  and  rapid,  the  tem- 
perature rises,  and  there  arc  other  symptoms  of  fever. 
Inflammatif)n  is  set  up  around  the  burnt  part,  and  there 
is  now  danger  of  the  absorption  of  the  sejitic  ju'oducts 
derived  from  the  putrefaction  of  the  sloughs  which  are 
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beginning  to  separate.  The  congestion  of  tlie  internal 
viscera,  so  common  in  the  former  stage,  may  run  on  into 
inflammation  ;  and  2)leurisy,  pneiimonia,  peritonitis,  or 
meningitis  may  supervene  and  prove  fatal.  Perforating 
ulcer  of  the  diiodenum,  attributed  to  Brimner's  glands 
taking  upon  themselves  the  function  of  the  injured  glands 
in  the  burnt  skin,  may  now  occur,  and  is  said  to  be  most 
frequently  met  with  about  the  tenth  day. 

3ed  stage. — Suppuration  and  exhaustion. — Ditring  this 
stage,  which  sets  in  on  the  separation  of  the  sloughs, 
there  is  still  a  danger  of  the  patient  succiunbing  to  in- 
flammation of  the  viscera,  especially  the  thoracic  ;  or  he 
may  be  worn  out  by  hectic  and  exhaustion  from  long- 
continued  suppuration.  He  is  also  exposed  to  the  risks 
of  secondary  haBmoii-hage  on  the  separation  of  the  sloughs, 
and  to  blood-i^oisoning  from  the  absorption  of  septic 
products  unless  the  greatest  care  is  exercised  to  prevent 
the  decomi:)osition  of  the  discharges.  On  cicatiization 
occurring,  horrible  deformity  may  ensue  from  the  con- 
traction of  the  newly-formed  fibrous  tissue  in  the  scars. 

The  Treatment  miist  be  both  local  and  constitutional. 

Local  treatment. — The  clothes  should  be  removed  with 
the  greatest  care,  so  as  not  to  tear  off  the  ciiticle  :  but 
undue  exposure  should  be  avoided.  In  burns  of  the  first 
and  second  degree,  the  part  should  be  protected  from  the 
air  and  change  of  temjiorature  by  smearing  it  with 
vaseline  and  wrapping  it  in  cotton-wool,  the  blisters 
being  pricked  to  relieve  tension  and  to  let  out  the  .serum. 
The  cuticle,  howcA-er,  should  not  be  removed,  as  it  serA'es 
as  the  best  protective.  In  burns  of  the  third  degree,  the 
parts  may  also  bo  protected  by  cotton -wool  till  the 
sloughs  begin  to  separate.  decomposition  of  the  dis- 
charges should  then  be  jireveiTted  as  mucli  as  possible  by 
mild  antiseptic  dressings.  Tlius,  the  surface  _may_  be 
dusted  with  iodoform ;  or  eucalyptus  oil,  boracic  lotion, 
and  the  like  may  be  a]iplied.  Some  Surgeons  put  on_a 
charcoal  or  eveii  a  linseed-meal  poultice.  Cnrbolic  acid 
should  not  be  used,  as  not  only  is  it  too  irritating,  but 
there  is  danger  of  its  being  absorbed  when  the  biu-n  is 
very  extensive.  When  the  sloughs  have  separated,  and 
granulation  sets  in,  the  wound  may  bo  treated  as 
described  under  simple  ulcer,  redundant  granulations 
being  ropn>sscd  bv  nitrate  of  silver.  Skin-grafting  is 
often  useful  in  the  fourth  degree  of  burns.  Tlie  fourth 
and  filth  degrees  retiuirc  the  same  treatment  as  the  thnxl. 
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but  during  cicatrization,  contraction  ninst  be  as  far  as 
possible  prevented  by  the  use  of  elastic  tension,  extension- 
apparatus,  splints,  &c.  Later  some  form  of  plastic  opera- 
tion to  overcome  the  effects  of  the  contractions  will  often 
be  required.  In  the  sixth  degree,  amputation,  if  a  limb 
is  atTected,  will  probably  sooner  or  later  be  called  for. 

Cunstifationul  treatment. — If  the  shock  is  severe,  stimu- 
lants in  the  form  of  brandy  or  ammonia  should  be  given 
according  to  the  state  of  the  pulse,  the  patient  covered 
mth  blankets,  hot  bottles  applied  to  the  feet,  and  undue 
exposure  on  removing  the  burnt  clothes  and  on  applyino- 
the  dressings  as  inuch  as  possible  avoided.  Opium  should 
be  given,  especially  if  there  is  much  pain.  As  soon  as 
the  patient  can  _  bear  it,  fluid  noiuishment  should  be 
substituted  for  stimulants,  as  the  latter,  if  given  in  lar^-e 
quantities,  only  tend  to  produce  excessive  reaction  and 
inflammation.  During  the  second  stage,  Uttle  can  be 
done  beyond  regulating  the  bowels  and  secretions  ;  lower- 
ing treatment  is  not  well  borne,  at  any  rate  when  the 
bm-n  is  extensive  and  deep,  as  the  patient  will  then 
requii-e  all  his  strength  to  sustain  the  drain  on  his  system 
during  the  casting  off  of  the  sloughs  and  the  long  suppu- 
ration following.  The  inflammatory  fever,  moreover, 
generally  assumes,  if  it  is  not  so  from  the  first,  a  low 
type.  A  stimulating  plan  of  treatment,  rather  than  a 
depressing,  is  therefore  necessary.  In  the  third  stii."-e, 
the  patient's  strength  should  be  supported  by  abundant 
nourishment  and  stimulants. 

LiGUTXixa-STiiOKE.— Death  may  be  instantaneous,  or 
the  stroke,  beyond  causing  temporary  unconsciousness, 
may  do  no  harm.  In  some  instances,  superficial  or  deep 
burns,  or  paralysis  of  certain  nerves,  as  the  optic, 
auditory,'  &c._,  have  boon  produced.  The  treatment  con- 
sists in  appl,\-ing  warmth,  artificial  respiration,  and  stimu- 
lants whilst  the  iiatient  is  in  a  state  of  shock.  The 
function  of  the  nerves  if  paralysed  have  sometimes  been 
restored  by  galvanism. 


IIEMOllllUAGE. 


In  speaking  of  the  treatment  oF  wounds  it  was  stated 
that  our  first  c;ire  should  bo  to  sta,unch  ha:'morrha,"'o 
ihis  rcquu'es(hiT(!ront  moasunss  according  as  it  is  •irtc'rnl' 
venous,  or  ca|ullary.    it  is  therefore  first  necessary  to  be 
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able  to  distinguisli  "between  these  varieties.  Usually  it 
is  quite  easy.  In  arterial  lio^morrha'je  the  blood  escapes  ui 
jets,  the  force  of  which  is  increased  at  each  systole  of  the 
heart,  and  is  of  a  bright  scarlet  colour.  In  venous  ha-mor- 
rhage  the  blood  wells  up  from  the  wounded  vessel  iisuaUv 
in  a  continuous  stream,  and  is  of  a  dark  purplish-red 
colour.  In  capillary  liormorrluigc  the  blood  appears  to  ooze 
from  all  parts  of  the  wound,  trickling  down  its  sides  to 
the  deeper  parts,  where  it  forms  a  little  pool.  In  some 
instances,  however,  as  where  arterial  blood  escapes  from 
a  deep  and  devious  wound,  it  may  resemble  venous  blood 
in  that  it  flows  continuouslv  instead  of  m  jets,  and  when 
the  patient  is  partially  asphyxiated,  as  from  too  large  a 
dose  of  an  ansesthetic,  it  becomes  of  a  dark  colour.  Un 
the  other  hand  venous  blood  exposed  to  the  air  m  its 
passage  from  a  deep  wound  may  undergo  oxygenation 
and  become  bright  like  arterial.  Bleeding  from  the  corpus 
spongiosum  and  corpora  cavernosa  of  the  penis,  or  Irom 
like  tissues  consisting  of  cavernous  blood-spaces  or 
numerous  small  arteries  and  veins,  is  sometimes  spoken  ot 
as  parenchymatous  hannorrliage.  When  ha?inorrhage  occiu's 
in  a  visceral  cavitv,  as  the  pleura  or  peritoneum  {internal 
luemorrhage),  or  into  the  substance  of  the  tissues  of  the 
trunk  or  extremities  {,'xtrara nation),  it  is  known  by  special 
sii?ns,  and  is  treated  of  elsewhere. 

^Constitntional  efects  of  haunorrJuuic—The  eftcct  upon 
the  constitution  of  course  varies  according  to  the  amount 
of  blood  lost,  and  is  more  marked  when  the  blood  is 
rapidly  poured  out  from  a  large  artery  than  when  it 
escapes  slowly  from  a  small  artery  or  from  a  vein,  in 
the  former  case  the  pnticnt  may  die  m  a  few  imnutes  o 
syncope.  When  the  bleeding  is  less  severe  the  face  and 
general  surface  become  blanched  rnid  cold  and  the  hps 
and  mucous  membrane  pallid.  The  pulse  ^^J^f^^- 
fluttering  and  rapid,  and  at  length  only  to  oe  felt  m  the 

a".'or  vessels.  The  skin  is  bathed  m  profuse  perspiration, 
thcrrespiration  is  si^diing,  and  the  mind  w.uders  ihese 
symptoms  mav  end  in  syncope,  convulsions,  '^id  doat 
or  the  patient  may  slowly  recover,  or  ^'^^y. ^J^'./  f 
anremia  or  functional  disturbance  for  years.  If  he  i.  ok  . 
.some  secon.larv  disense  is  apt  to  be  engrafted  on  this 
state  of  an;emn.  of  which  he  in;iy  die  Children,  more- 
over bear  the  loss  of  bloo.l  b.-ully,  but  recover  rapidly, 
?he  old  stand  the  loss  better,  but  the  effect  on  their 
constitution  is  more  permanent. 
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Constiiutional  treatment    of   hamorrhage. — When  the 
bleeding'  has  been  severe,  immediate  ate-p^  must  be  taken 
to  prevent  fatal  sj^ncope ;  and  after  this  danger  has  been 
tided  over,  we  must  then  seek  to  counteract  the  remote 
eifects  produced  upon  the  whole  sj^stem  by  the  loss  of 
blood.    1.  Immediate  treatment. — Our  efforts"must  first  be 
directed  to  arrest,  or  at  any  rate  to  temporarily  control, 
the  htemorrhage  by  some 'of  the  local  measures  to  be 
presently  described.    Having  done  this,  the  chief  indica- 
tion is  to  prevent  fatal  syncope  by  ensming  a  sufficient 
supply  of  blood  to  the  brain  to  excite  the  cardiac  centre 
m  the  medulla  oblongata.    Thus,  the  patient  should  be 
laid  on  his  back  with  his  head  low,  his  body  warmly 
covered  up,  and  hot  bottles  placed  at  his  feet  ]  or,  if  the 
pulse  does  not  improve,  stimulants  in  small  quantities 
should  be  administered,  by  the  mouth  if  he  can  swallow, 
otherwise  by  the  rectum  or  by  subcutaneous  injection  ; 
whilst  in  severe  cases  the  legs  and  arms  should  be  held 
up,  or  an  Esmarch's  bandage  applied  to  them  in  order 
the  better  to  drive  the  blood  to  the  brain.    As  a  last 
resource,  transfusion  of  blood  should  be  practised.  Where 
the  bleeding  is  internal  or  cannot  be  arrested,  stimulants 
should  be  avoided,  inasmuch  as  the  syncope  into  wliich 
the  patient  has  fallen  tends  temporarilv  to  stop  the  bleed- 
mg  by  inducing  clotting  of  the  blood  in  the  wounded 
vessels.    If  the  heart  be  again  roused  to  action  by  stimu- 
lants and  the  vessels  in  consequence  become  dilated,  the 
clots  may  be  displaced,  the  bleeding  re-started,  and  the 
last  flickering  spark  of  life  put  out.    2.  To  courderart  tl, 
remote  effects  of  the  loss  of  blood,  fluid  nourishment  should 
bo  given  in  small  quantities,  and  then  eggs,  fish  and 
finally  nieat.    Ii-on  is  required  to  restore '  the  loss  of 
hfematin,  and  a  sea-voyage  or  prolonged  residence  in  the 
country  is  beneficial  in  overcoming  the  anremia. 

Transfusion  of  blood  maybe  required  in  casus  where 
ueatli  is  threatened  from  (;xcessivo  hteniorrhago.  If 
blood  cannot  be  readily  obtained,  milk  or  a  saline  solution 
may  be  substituted  for  it.  The  blood,  if  possible,  should 
be  taken  from  a  healthy  adult,  and  should  be  transfused 
by  .'Vveling's  (Fig.  24)  or  Eoussol's  apparatus  directly 
from  the  arm  of  the  giver  to  tlie  arm  of  the  ])atieiit ;  or,  if 
no  .special  apparatus  is  at  hand,  the  blood  should  'be 
drawn  into  a  clean  vess(d,  kept  at  a  tcmperatm-e  of  from 

to  100',  and  injected  into  the  vein  by  an  aspirator  or 
other  suitable  syringe,    (jreat  care  must  be  taken  to  see 
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that  the  syringe  is  quite  full  before  its  nozzle  is  introduced 
into  the  vein,  lest  air  as  well  as  blood  enter  the  circulation. 
Another  danger  to  be  guarded  against  is  the  clotting  of  por- 
tions of  the  blood  and  the  consequent  plugging  of  some  of 
the  patient's  vessels.  This  is  avoided  by  not  allowing  the 
blood  to  cool  below  98°,  or  to  remain  in  the  recipient  vessel 
longer  than  possible.  As  an  extra  precaution  some  whip 
the  blood  to  extract  the  fibrin,  and  then  filter  it  thi'ough 


Fio.  21. — Avcliug"«  Transfusion  Apparatus. 

a  iiiece  of  fine  muslin  before  injecting  it.  A  vein  at  the 
bond  of  the  elbow  is  usually  chosen  for  this  operation. 
About  two  ounces  of  blood  is  generally  required,  but  the 
exact  amount  will  depend  to  some  extent  upon  the  effect 
produced  upon  the  patient.  It  need  hardly  bo  said  that 
the  greatest  cleanliness  is  absolutely  necessary  to  prevent 
ill  effects  both  to  the  recipient  and  the  donor. 

The  LOCAL  tre.vtjuext  oe  h-EMOrehage  may  be  con- 
sidered under  the  heads  of  arterial,  venous,  and  capillary 
hfcmorrhage. 

Arterial  u.emoimulvge  is  s])okon  of  as  (1}  iinmary, 
(2)  reactionary  or  recurrent,  and  (3)  secondary. 

1.  Frimarij  hcemorrJiage  is  that  which  occurs  at  the 
time  an  artery  is  wounded,  whether  by  accident  or  suv- 
■ncal  o])eration.  2.  Jieartwnari/  or  recurrent  hamvrrhago  is 
tiiat  which  occurs  on  the  patient  recovering  from  the 
shock  of  the  wound  or  operation  iifler  the  primary 
hfemorrhiigo  has  .stojiped,  and  may  be  regarded  as  a 
failure  in  the  process  for  the  temjiorary  closure  of  the 
vesscd.  'I'lie  term  recurrent,  therefore,  should  only  he 
aiiplied  to  hannonhiigo  occurring  withm  tweiity-f<nir  hoiu's 
of  the  iiijurv.  .'3.  ^cawUn-ii  InrtnorrJxn/c  is  that  which 
occurs  any  time  after  the  first  twenty-four  h.mrs.  and  is 
du.^  to  the  failure  of  the  process  for  the  permanent  closure 
of  the  vessel.    The  trcntmcnt  in  ench  case  is  dillereiit. 
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1.  PRIlIAfiY  ARTERIAL  ILEMORRHAGE. — The  older  SlU- 

geons  resorted  to  very  barbarous  methods  of  controlling 
hfemorrhage,  such  as  plunging  stumps  after  amputation 
into  boihng  pitch,  or  operating  with  a  red-hot  knife,  and 
it  was  not  till  Nature's  method  of  arresting  bleeding  had 
been  intiuiately  studied,  both  in  the  human  subject  and 
by  experiments  on  animals,  that  the  local  treatment  of 
hfemorrhage  was  placed  upon  a  acientihc  basis.  It  may 
be  best,  therefore,  first  to  consider  Nature's  method  of 

the  sTU'eical 


When  an 


'■ontroUing  Juvynorrhafje  before  describin^^ 
measures  which  have  been  founded  upon  it 
artery  of  small  or  moderate  size  is 
completely  di^-ided,  the  cut  end,  in 
consequence  of  the  injury  stimu- 
lating the  muscular  filjres  of  the 
niiddle  coat,  contracts,  thus  lessen- 
ing the  size  of  the  orifice,  and,  in 
the  case  of  the  small  arteries,  com- 
pletely closing  it.  At  the  same 
time,  the  cut  end,  owing  to  the 
normal  elastic  tension  of  the  artery, 
retracts  within  its  sheath,  leaving 
the  svu-face  of  the  latter  rough  and 
imeven.  The  diminution  in  the  size 
of  the  orifice  retards  the  escape  of 
blood.  The  slower  current  passing 
over  the  divided  -n^all  of  the  artery  ^ 
and  the  roughened  internal  sm-face 
of  the  sheath,  in  consequence  of 
this  multiplication  of  points  of  con- 
tact and  exposm-e  to  the  air,  coagulates,  „  

up  the  orifice,  and  fills  the  sheath  around"aud  beyond  the 
retracted  end  of  the  artery,  forming  what  is  called  the 
external  clot.  The  stream  having  been  thvis  slowed  or 
■stopped,  the  blood  inside  the  vessel  also  coagulates,  and 
the  coagulation  s]jroading  from  the  clot  that  blocks  up  the 
orifice  to  the  first  collateral  branch,  forms  what  is  called 
the  internal  clot  (Fig.  25).  When  the  htomorrhage  has 
been  severe,  two  other  factors  favovu-  the  formation  of 
these  clots,  viz.,  (1),  the  enfoeblcmont  of  the  heart's  action 
mdviced  hy  the  tendency  to  syncope,  and  the  consequent 
diminished  force  with  which'thc  blcjod  is  propelled  from 
the  divided  vessel ;  and  (2)  the  increased  tendency  of  tlio 
blood  to  c(jagulate  owing  to  an  alteration  in  its  composi- 
tion caused  by  the  ubsori)tiou  of  watei-y  fluid  from  the 

I  2 


in.  25. — Diagniiu  of 
a  woimded  artery 
closed  by  olots. 

i-adually  blocks 
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tissues  to  make  up  for  the  amount  of  blood  lost  bj-  the 
liEemorrhage.  Thus  the  haemorrhage  is  arrested,  and  still 
presu.ming  that  the  yessel  be  of  a  small  or  a  medium  size, 
it  may  not  reciu',  and  nature  will  permanently  close  the 
wounded  vessel  in  the  way  to  be  presently  described. 
It  is  only,  however,  when  the  vessel  is  small,  that  nature 
can  be  thus  trusted.  When  a  large  vessel  is  woimded, 
she  is  quite  impotent  to  prevent  an  immediately  fatal 
issue  ;  whilst  if  the  vessel  is  of  medium  size,  as  the  sjmcope 
passes  off,  and  the  heart  again  begins  to  act  with  vigoiir, 
the  clots  may  be  washed  away  and  the  bleediag  reciu-  till 
fainting  once  more  ensues.  In  this  way  bleedings,  alter- 
nating with  temporary  arrests,  exhaust  the  patient's 
strength,  till  he  finally  succumbs  to  fatal  syncope. 

The  method  by  which  natm-e  pei-manently  closes  the 
vessel  is  as  follows :— The  clot  between  the  artery  and 
the  sheath  prevents  the  artery  from  dilating  on  the  cessa- 
tion of  the  contraction  of  the  muscular  fibres  of  the 
middle  coat ;  whilst  the  internal  clot  acts,  so  to  speak,  as 
a  buffer,  and  thus  prevents  the  force  of  the  blood-stream 
being  exerted  to  its  full  on  the  end  of  the  ^-essd  while 
heaUng  is  taking  place.    The  injiuy  inflicted  mi  the  coats 
of  the  vessel  by  its  division  sets  up  a  traumatic  inflam- 
mation.   Leucocytes  and  serum  escape  from  the  va^a 
vasoruiii  of  the  divided  vessel-walls  and  tissues  about  the 
cut  end  of  the  vessel,  and  gradually  permeate  both  the 
internal  and  external  clots  so  that  the  end  of  the  artery  m 
a  few  hours  becomes  surrounded  by  a  small  mass  of  coagu- 
lable  lymph.    The  artery  at  the  same  time  contracts  on  the 
internal  clot,  which  gradually  loses  its  red  colour  as  it  is 
invaded  by  the  inflammatory  exudation,    ^ew  vessels 
grow  out  from  the  vasa  vasorum  of  the  arterial  wall  and 
from  the  granulalion  tissue  about  the  cut  end  of  the 
vessel  and  invade  the  inflammatory  exudation,  which  has 
now  replaced  the  internal  clot.    Thus  the  internal  clot, 
instead  of  as  at  first  being  merely  adherent  by  its  base  to 
the  end  of  the  divided  artery,  is  now  intimately  blended 
with    the   arterial  walls,  forming  a  plug  of  vascular 
granulati.m  tissue.    The  granulation  tissue  is  n.'xt  cm- 
verted  into  fil)rous  tissue,  which  giy'lm)  v  ^'ontrac  s  and 
obliterates  the  newlv-formed  vessels,  till  final  y  the  in- 
ternal clot  totjcther  with  the  artery  is- converted  as  lar  as 
the  first  colla'feral  branch  into  a  lirm  fibrous  cord. 

Similar  changes,  in  the  meanwhile,  occur  m  the  ex- 
ternal clot,  and  It  is  finally  blended  with  the  scar  tissue 
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formed  by  the  healing  of  the  wound  of  the  soft  parts 
aroimd  the  inj  m'ed  artery. 

When  an  artery  is  di's'ided  in  its  continuity,  the  healing 
of  the  distal  end  is  accomplished  in  a  simihir  manner, 
excej^t  that  the  internal  clot  in  the  distal  end  is  often  less 
perfectly  produced,  and  may  not  be  formed  at  all.  Con- 
sequently, secondary  hsemorrhage  is  more  frequent  from 
the  lower  than  from  the  ujDjDer  end  of  a  ligatured  artery. 

The  above  description  applies  chiefly  to  a  comi^iete 
division  of  an  artery.  When  an  artery  is  mereh^  punc- 
tured, the  arrest  of  hfemorrhage  will  depend  upon  the 
size  of  the  vessels,  and  the  size  and  direction  of  the 
punctiu'e.  A  wound,  however  small,  of  the  aorta,  or 
vessel  next  removed  in  size,  will  probably  be  fatal.    In  a 


Fir,.  2G. —Spencer  Wells'  pressure  forceps,  modified  by 
Morraiit  Baker. 


vessel  of  less  magnitude,  when  the  puncture  is  small,  a 
clot  foi-ms  of  an  hour-glass  shape,  thus  blocking  up  the 
wound,  and  healing  occurs  by  adhesive  inflammation. 
A  somewhat  larger  wound,  when  made  longitudinally  to 
the  artery,  may  heal  in  the  same  way ;  but  when  made 
transver.sely  to  the  axis  of  the  vessel,  it  assumes  a  dia- 
mond shape,  in  consequence  of  the  elastic  tension  of  the 
coats,  and  the  hiemorrhage  will  probably  not  be  arrested. 

TkE  surgical  methods  of  arresting  IREMORRHAGE 

may  bo  c(msid(jred  imder  the  heads  of  temporary  and 
peiTnanont  methods. 

1.  'J'tmporar//  viethods. — The  Surgeon,  if  the  bleeding 
point  is  wthin  reach,  need  never  fear  hfomorrhage,  as 
mere  pressure  with  the  finger  will  control  it,  whatever 
the  size  of  the  vessel,  till  he  can  oljtain  the  means  of 
permanently  arresting  it.  The  pressure  may  bo  made 
directly  on  the  bleeding  point,  or  between  the  "wound  and 
the  heart  ;  in  the  former  situation  with  the  flncer 
Spencer   Wells'    ])rossuro    forceps    (Fig.   2G),    or  'the 
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tourniquet ;  in  the  latter  situation  with  the  finger  or  the 
tourniquet,  the  pressure  being  then  made  in  such  a 
direction  as  to  press  the  arterj-  against  some  resisting 
structure,  as  a  point  of  bone.  The  tourniquets  employed 
are  various  (Fig.  27  and  Fig.  28).  The  rubber  tube  of  the 
Esmarch's  apparatus  perhaps  answers  the  best.  An  mi- 
promptu  tourniquet  may  be  made  by  binding  a  pocket - 
lumdkerchicf  loosely  round  the  liinb,  and  twisting  it  u]i 


jjij,  27. — Petit's  Touniiquet.      Fk;.  -28.  — i'ignoroni's  Tourniquet. 


tightly  with  a  walking-stick  or  umbrella.  These  tem- 
porary means,  howCTcr,  should  only  be  trusted  to  until 
more  permanent  methods  can  be  applied. 

2.  Fernwvcnt  methods. — The  agents  em]iloyed  for  ]->er- 
manently  arresting  haemorrhage  are— 1.  Cold.  2.  Heat. 
y.  J'ressiire,4.  l^fi/ptics,  o.  Caiiin-j/.  (i.  Li(jati'rf.  7.  Tfr.<<ioii. 
8.  Acupressure,  0.  Forriprcssiin . 

1.  Cold  is  only  applicable  to  stopping  h.-rmorrhage 
fiom  small  vessels.  U  acts  l)y  causing  the  muscular 
coat  to  contract,  and  by  i)romoting  th(>  coagulation  of 
the  blood.  It  is  fr(;qu(>ntlv  employed  m  the  form  of  cold 
water  to  arrest  bleeding  from  the  smallei-  vessels  in 
oj  oration  wounds,  and  is  a  well-known  domestic  remedy 
for  checking  epistaxis,  &c. 

•'.  llKVT  in  the  form  of  hot  water  is  now  olteu  cm- 
plJyed  in  ]dnce  of  cold  water  in  large  operation  wouud.'^. 
as  cold  a]i]died  to  a  large  surface  tends  to  increase  the 
siiock  of  the  ojieration.  "The  water  must  be  hot;  warm 
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water  merely  encourages  tlie  litomori'liage  by  washing 
away  the  coagula  blocking  the  vessels.  Heat,  like  cold, 
acts  by  stimulating  the  muscular  fibres  of  the  vessel  to 
contract. 

3.  Pressure  as  a  temporary  means  of  arresting  haemor- 
rhage has  already  been  mentioned.  Firmlj^  applied  to  the 
flaps  covering  a  woimd,  it  is  an  efficient  method  of  con- 
trolling the  bleeding  from  the  numerous  .small  vessels 
necessarily  divided  in  operations.  In  the  form  of  a  plug 
or  tampon  it  is  the  best  means  at  our  command  in  certain 
situations  where  the  artery  cannot  be  secui'ed  by  more 
reliable  methods,  as  the  rectum,  vagina,  tonsil,  nose, 
socket  of  a  tooth,  interior  of  bone,  &c.  It  is,  moreover, 
frequently  employed  to  stop  hfemorrhage  from  a  moderate - 
sized  artery  where  siich  can  be  pressed  against  a  bone,  as 
in  the  scalp  ;  whilst  in  the  fonn  of  a  graduated  compress 
it  is  especially  applicable  to  wounds  of  the  palmar  arch. 
Pressui-e  acts  mechanically  by  closing  the  vessel. 

4.  Styptics  arrest  hoemorrhage  by  indiicing  the  co- 
agulation of  the  blood.  Those  most  in  use  are  perchloride 
of  iron,  hamamelis,  and  nitrate  of  silver.  Of  the  per- 
chloride of  iron,  the  strong  liquor  and  the  solid  form  are 
the  most  efficient  preparations.  Sty2)tics  may  be  most 
usefully  employed  in  conjunction  with  pressure  in  cases 
where  the  latter  alone  has  proved  ineffectual.  The  ob- 
jection to  their  xise  is  that  they  are  ajit  to  cause  inflam- 
mation and  sloughing  of  the  tissues,  and  consequently 
secondary  hfemori'liage  is  liable  to  occur  on  the  separa- 
tion of  the  slough. 

•J.  The  c:at:tery  arrests  bleeding  in  part  by  causing 
the  muscular  coat  of  the  artery  to  contract,  in  part  by 
inducing  coagulation  of  the  blood,  and  in  part  by  charring 
the  tissues  and  so  producing  an  eschar  which  checks  or 
prevents  the  flow  f>f  blood.  The  wound  should  ho  first 
dried  by  pressure  with  lint,  and  then  immcMliately  touched 
lightly  with  the  cautery,  which  should  bo  at  a  dull  red 
heat,  as,  if  used  hotter  than  this,  it  simply  desti'oys  the 
tissue  without  pi'oducing  tlie  above  effects,  and  the 
lux-nnorrhage  eontinues.  It  may  ho  applied  in  the  form 
of  the  cantory-ir(m,  which  is  simi^ly  heated  in  the  fire  ; 
but  l'a(iuelin's  bcnzoline  caut(!ry  arid  the  galvano- 
cautery  arf;  much  more  ('onvonieiit.  Tlue  chief  objection 
to  the  use  of  the  cautery  is  that  it  ca-uscs  destruction  of 
the  tissues  around,  and  cm  the  separation  of  the  resulting 
eschar  secondary  lia3morrhagc  is  liable  to  ensue. 
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6.  Ligature  is  the  most  reliable  method  of  permanently 
arresting  htemorrhage,  and  is  the  one  most  frequently 
employed.  Carbolized  and  chromicized  catgut,  carboUzed 
silk,  China  twist,  whipcord,  kangaroo-tail-tendon,  and 
ox-aorta  are  the  materials  chiefly  used  as  ligatures.  Of 
these  good  carbolized  or  chromicized  catgut  is  ]ierhaps  the 
favourite,  and  answers  admirably  for  securing  the  cut  ends 
of  arteries  in  amputation  and  other  wounds.  For  the 
ligature  of  arteries,  however,  in  their  continuity  the 
choice  of  ligatui-e  is  still  open  to  question,  and  will  be 
referred  to  again  under  ligature  of  arteries.  Whatever 
form  of  ligature  is  used  it  should  not  be  too  thick,  or  the 
internal  and  middle  coats  will  be  unevenly  divided  or 
may  escape  division  altogether.  At  the  same  time  it 
should  be  strong  enough  to  resist  absorption  or  softening 
till  the  artery  is  securely  sealed.  It  .should  be  tied  tightly 
till  the  internal  and  middle  coats  are  felt  to  yield,  but 
not  so  tightly  as  to  cut  through  the  external  coat. 
Eecentlj''  Messrs.  Ballance  and  Edmunds,  as  the  res^ilt  of 
an  experimental  enquiry  on  the  ligature  of  the  larger 
arteries  in  their  continuitj-,  have  advocated  that  the 
ligature  should  be  applied  so  as  merely  to  occlude  the 
lumen  of  the  vessel,  withoiit  dividing  the  internal  and 
middle  coats.  These  observations,  however,  can  hardly 
apply  to  the  ligature  of  the  cut  end  of  arteries  in  wounds. 


Fill.  29. — Lucr's  Artery  forooiis. 

as  unless  the  ligature  is  iipjdicd  tightly  to  sTU'h  there  is, 
obviouslj',  danger  of  its  sli]ipiiig.  An  artery  is  tied  in 
an  open  wound  l)y  seizing  the  cut  end  with  nibbed 
forceps  (of  which  Fig.  29  is  one  of  the  best  fonns), 
drawing  it  gently  from  its  .sheath,  throwing  a  ligature 
round  it,  and  then  tying  the  lig.ature  in  a  reef-knot 
(J''ig.  .30,  a).  If  asepiic  material  is  u.s(>d  both  ends  are 
cut  iilT  short. 

K/i'cfs  of  l.i;/fitiire. — When  a  ligature  is  ]iro]icrly  a]>]died 
the  internal  and  middle  coats  are  evenly  and  transversely 
cut  through  by  its  jn-essure.  Their  cut  edges  retract  and 
curve  within  the  canal  of  the  vessel,  and  the  external 
coat,  crunqiled  up  and  tightly  embraced  hy  the  ligature, 
retains  the  two  inner  coats  in  contact  with  each  other 
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(Fig.  31).  A  clot  of  conical  shape  forms  in  the  vessel, 
extending  from  the  seat  of  ligature  to  the  first  collateral 
branch,  and  subsequently  becomes  adherent  by  its  base 


Fig.  30.— a.  The  reef-knot  tfcsif.s  B.  The  granny  kiiot. 


to  the  wall  of  the  vessel.  The  cut  ends  of  the  internal 
and  middle  coats  imite  by  adhesive  inflammation.  When 
an  animal  ligature,  such  as  catgut  or 
kangaroo-tail-tendon,  or  a  carbolized 
silk  ligatm-e  with  the  ends  cut  short, 
is  used,  and  the  woimd  is  kept  aseptic, 
the  ligature  becomes  embedded  in  the 
granirlation  tissue  and  absorbed,  or,  in 
the  case  of  silk,  encysted.  Where  one 
end  of  a  silk  ligatm-e  is  left  long  and 
hanging  out  of  the  wound,  as  was 
commonly  practised  in  former  times, 
the  external  coat  sloughs  through 
where  embraced  by  the  ligatiu'c,  al- 
lowing the  latter  to  come  away  bring- 
ing the  end  of  the  artery  round  which 
it  was  tied  with  it.  The  jici'manent 
closure  of  the  artery  is  accomplished 
by  the  process  already  described  under 
Nature's  Mcthoil  of  coniroUimj  Ilamor- 
rharje  (p.  115). 

T.  ToiisioN  consists  in  seizing  the 
arterj'  hi-mly  with  the  torsion -iVirceps 
(Fig.  :32),  drawing  it  gently  from  its 
shoath,  and  twisting   it   .sharply  several   times  in 
long  axis  till  the  internal  and  middle  coats  are  felt 
yield.    The  process  rcsoinblos  the  tearing  across  of  cixj 
iu-tery,  such  as  occurs  in  tlio  avulsion  of  a  limb.  "VVlaon 
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torsion  is  successfully  performed,  the  internal  and  middle 
coats  are  ruptured  and  bent  upwards  into  the  lumen  of 
the  artery,  and  the  external  coat  is  twisted  up  into  a 


Frc.  32.  — Torsion-forceps. 

cone.  A  clot  then  forms,  and  the  artery  heals  permanently 
in  the  way  already  described.    It  appears  to  be  a  reliable 


Tnink 
of  — 


Tirislcd  cud 


Fig.  33.— Effects  of  tor.=!ion  on  .in  artery.   (Bryant's  Surgery.) 

method,  but  takes  a  longer  time  in  its  performance  than 
ligature. 

8.  AcurRESStJRE  consists  in  securing  the  cud  of  the 
bleeding  artery  by  pressing  it  between  an  acu])ressiu-e 
needle  (which  'resembles  a  hare-lip  pin),  and  the  tissues 
(Fig.  34,  1  and  2),  or  between  the  needle  and  a  wire 
twisted  over  the  needle  (Fig.  34.  3).  There  are  several 
methods  of  applving  acu]n-essure.  That  m  common  use 
in  Aberdeen,  the  "Aberdeen  twist"  as  it  was  called  by 
Professor  Pirrie  (Fig.  34,  2),  consists  in  transfixing  the 
tissues  with  th(>  needle  parnllel  to  the  artery  and  close  to 
its  bleeding  mouth  (see  dotted  line  Fig.  34,  2),  and  then 
giving  the  iKH'dle  a  (iiiarter  twist  across  the  cour.se  oi  the 
artery  and  in-ossiug  its  point  for  some  distance  into  the 
tissues  beyond.  The  artery  is  thus  compressed  between 
the  needle  nnd  the  tissues. 

9.  Foiicii'HESsUKE  consists  in  seizing  the  bleeding 
jirterv,  and  the  surrounding  tissues  if  the  vessel  is  small, 
with"  Si)encer  Wells'  iiressure  forceps,  leaving  thein  on 
a  few  minutps  and  then  voiy  gently  withdrawing  them. 
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It  is  a  means  often  iised  to  control  the  hiemorrhage 
dui'ing  an  operation,  and  will  even  permanently  arrest  it 
in  the  case  of  the  smaller  vessels,  which  are  often  found 
not  to  bleed  when  the  forceps  are  removed.  It  is  some- 
times employed  for  arresting  hcemorrhage  from  a  vessel 
which  from  its  depth  or  other  cause  cannot  be  tied.  In 


Fig.  34.— Different  ways  of  apiilying  acupressure.  (Bryaut's 
Surgery.) 

such  a  case  the  forceps  are  left  on  from  twelve  to  twenty- 
four  hom-s,  and  at  the  end  of  that  time  are  very  gently 
removed  so  as  not  to  re-start  the  bleeding. 

2.     EeCURREXT,     REACTIOXARY,     or  IjS'TERMEDIARY 

hcemorrhage  is  that  which  may  come  on  within  the  first 
twenty-four  hours  after  a  wound  as  the  patient  get.s  warm 
m  bed,  and  the  shock  of  the  operation  or  injury  has 
passed  off.  It  may  be  regarded  as  a  failure  in  the  process 
of  the  temporary  closure  of  the  vessel.  It  should  be 
noted  that  the  term  recurrent  is  by  .some  authors  applied 
to  what  is  here  termed  .secondary  hosmorrhage.  Causes.— 
1 .  (Slipping  of  a  ligature  or  displacement  of  a  clot  from 
a  vessel  consequent  upon  the  wounded  parts  not  being 
kept  at  rest.  2.  Washing  out  of  a  clot  from  a  vessel 
which  it  has  teinporarily  phiggcd,  by  the  increased  force 
of  the  circulation  as  the  heart  regains  power  on  the 
passing  off  of  the  sjTicope  or  shock.  It  is  quite  common 
in  large  wounds  to  have  some  oozing  of  Ijlood  through 
the  dressings;  but  this  should  not  bo  considered  as 
recurrent  hfcmorrhago  unless  it  occurs  in  unusual  quan- 
tities, and  only  then  calls  lov  tn^atmont.  The  soiled  (h'ess- 
ings  having  been  sprinkled  with  iodoform,  and  covered 
with  somefoi-m  of  antiseptic  and  absorbent  material,  the 
part  should  be  firmly  but  gently  bandaged  and  then 
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elevated.  This  failing,  the  dressings  must  be  removed, 
and  the  flaps  in  the  case  of  an  amputation  separated,  the 
clots  washed  away  with  cold  or  hot  water  containing  an 
antiseptic,  and  any  vessel  found  bleeding,  tied.  The  wound 
should  be  then  redi'essed  and  Arm  pressui-e  applied. 

3.  Second.^y  hemorrhage  is  that  which  occm-s 
after  the  period  of  reaction  has  passed  in  consequence 
of  the  failure  of  the  process  for  the  pennanent  arrest  of 
haamorrhage. 

CaH.se.— Secondary  htemorrhage  is  due  either  to  the 
defective  formation  of  the  internal  clot,  or  to  the  failure 
of  union  of  the  internal  and  middle  coats.  Either  of 
these,  again,  may  be  (o)  the  result  of  some  fault  in  the 
surgical  means  taken  to  arrest  the  primary  htemorrhage, 
and  then  in  some  measure  may  be  said  to  be  preventable ; 
or  (&)  the  result  of  some  disease  of  the  vessel  or  con- 
stitutional state  of  the  patient,  and  then  may  usually  be 
regarded  as  non-preventable.  These  causes  may  be  con- 
sidered under  the  following  heads : — 

1.  Bvfcd  in  the  lif/aiure  or  in  its  apxilkation. — (a)  An 
improperly  prepared  animal  ligatm'e  may  become  ab- 
sorbed too  soon,  {h)  A  non-absorbable  ligature,  if  chosen, 
may  be  too  thick  or  tape-like,  and  hence  not  divide  or 
unevenly  divide  the  internal  and  middle  coats,  (o)  The 
ligature  may  not  be  aseptic,  and  so  cause  suppurative 
instead  of  adhesive  inflammntion.  (rf)  The  ligature, 
whatever  kind  is  used,  may  be  tied  too  tightly  or  too 
loosely,  or  be  unevenly  knotted,  (e)  The  sheath  in  apply- 
ing the  ligature  may  be  too  freely  separated  from  the 
artery,  or  the  artery  "bruised  diu'ing  the  scjiaration  of  the 
sheath.  (/)  The  ligature  may  bo  placed  too  near  a 
collateral  branch. 

2.  Defcri  in  the  mav.afirmcnt  of  the  uninnd. — The  tissues 
may  bo  roughly  handled  and  bruised,  or  the  wound  may 
bo  imperfectly  drained  and  the  discharges  allowed  to 
become  septic,"  so  that,  in  either  case,  septic  inflammation 
and  suiipuration  may  be  set  up  and  spread  to  the  vessel 
and  its  contained  clot.  .    ,  , 

;5.  iHseasp  of  the  vessel -walh.—Vm\QV  this  head  may  bp 
mentioned  atheroma,  calcareous  degoneration.  and  syjthi- 
litic  and  tubercular  disease,  all  of  which  may  either  allow 
the  ligature  too  quickly  to  cut  its  way  through  the 
disoas(Hl  coats,  or  iirevcnt  the  adhesion  of  the  internal  and 
middle  coats  and  the  other  changes  that  should  occur  in 
the  normal  ]irocoss  of  healing. 
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4.  Constitutional  conditions. — These  are  such  as  render 
the  blood  less  coagulable  than  usual,  or  are  associated 
with  an  increase  of  the  blood-jM-essure  or  an  excited  action 
of  the  heart.  Amongst  such  conditions  may  be  mentioned 
the  hfiemorrhagic  diathesis,  diabetes,  Bright's  disease, 
septictemia,  pya?mia,  traumatic  fever,  and  plethora. 

Sijmptoms.—lLheYQ  may  be  a  sudden  and  even  fatal 
gush  of  blood,  or  previous  to  this,  the  discharges  of  the 
wound  may  have  been  blood-stained.  In  some  cases,  the 
bleeding  may  stop  for  a  time,  but  again  and  even  again 
recur  till  the  patient  hnally  sinks  from  exhaustion.  Some- 
times the  htemorrhage  may  cease  spontaneously  after  one 
or  more  bleedings,  and  the  patient  recover. 

Treatment. — A.  From  an  artery  in  a  stimp  after  operation. 
— The  treatment  will  differ  according  to  (1)  the  date  at 
which  the  htemorrhage  occiu's  ;  (2)  whether  it  is  from  the 
mam  artery  ;  (3)  the  condition  of  the  stump  ;  and  (4)  the 
situation  of  the  amputation.  Thus,  when  the  htemor- 
rhage  occui'S  a  few  days  after  the  operation,  and  is  little 
more  than  a  mere  oozing,  elevation  and  pressiu-e  by 
careful  bandaging  wiU  often  stop  it.  If  it  should  not  do 
so,  or  the  bleeding  is  more  severe  and  appears  to  come 
from  the  mam  artery,  a  tourniquet  applied  to  the  artery 
above  may  succeed.  This  failing,  or  the  flaps  appearino- 
distended  with  blood,  they  should  be  opened  up,  the  clots 
removed,  and  the  bleeding  vessels  secured.  At  a  later 
p-riod,  when  the  healing  process  has  considerably  pro- 
gressed, should  pressure  fail,  it  becomes  a  question 
whether  the  healing  flaps  should  be  torn  apart  and  the 
artery  secured  at  its  bleeding  point,  whether  the  main 
artery  should  be  tied  above  the  wound,  or  whether  re- 
amputation  should  be  perfonned.  If  the  main  artery  can 
be  easily  secured  just  above  the  operation  wound,  this  is 
to  my  mmd  the  proper  procedure,  especially  if  the  wound 
IS  m  a  sloughy  condition,  in  which  case  the  "ligature  would 
probably  not  hold  at  the  seat  of  bleeding.  This  is  also 
the  right  course  to  pursue  if  the  amputation  has  been 
performed  at  the  shoulder  or  hip- joint;  but  if  in  the 
lower  third  of  the  log  or  in  the  fore-arm,  then  an  attempt 
should  be  made  to  tic  at  the  wound,  or  if  this  is  impossible 
from  the  sloughy  condition  of  the  stump,  re-ami)utation 
is  probably  the  sal'ost  treatment. 

V,  From  an  artery  in  Us  continuiiy.—VrGSHUVG  should 
farst  be  api)licd  at  the  seat  of  wound,  and  in  the  case  of 
one  of  the  extremities  for  a  considerable  distance  over  the 
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course  of  the  artery,  both  above  and  below  the  wound, 
and  the  whole  limb  bandaged  from  the  foot  or  hand, 
as  the  case  may  be,  upwards.  This  treatment  failing 
after  a  thorough  trial  of  it  has  been  made,  the  best  plan, 
as  a  rule,  is  to  cut  down  upon  and  tie  both  ends  of  the 
bleeding  artery  in  the  wound.  Tj'ing  the  mam  artery 
at  a  distance  above  the  wound  has  been  advised,  but  is 
open  to  the  objection  that  the  secondary  bleeding  often 
comes  from  the  distal  end  of  the  artery ;  and  that  even 
when  it  comes  from  the  proximal  end,  the  ligatui-e  of  the 
main  vessel  may  not  control  it,  since  blood  maybe  carried 
into  the  artery  below  the  ligatiu-e  by  collateral  branches 
(see  Fio-  40  p.  190).  Further,  in  the  case  of  the  lower 
extremiV,  there  is  also  a  danger  of  gangrene.  The 
operation  of  tying  at  the  seat  of  wound  is  no  doubt  ditfa- 
cult,  as  the  parts  are  generally  matted  together  or  m  a 
slouo-hy  condition,  and  the  coats  of  the  artery  so  softened 
thatli  ligature  will  not  hold  ;  but  by  following  the  artery 
a  little  way  upwards  and  downwards,  a  healthy  portion 
may  be  found  whereon  to  place  the  Hgatui-e.  The  steps 
of  the  operation  are  greatly  facilitated  by  the  use  ot 
Esmarch's  bandage.  Where  the  htemorrhage  comes 
from  an  artery  deeply  placed,  as  the  external  ihac  or 
subclavian,  pressui-e  is  probably  our  only  resoui'ce. 
In  the  case  of  the  iliac,  an  attemjit  might  be  made  to 
secure  it  at  the  esat  of  bleeding.  In  the  only  instance, 
however,  in  which  I  have  seen  it  tried  it  was  un- 
successful. Should  ha3morrhage  recur  after  both  ends 
of  the  artery  have  been  tied  at  the  seat  of  wound, 
amputation  in  the  case  of  the  lower  extremity  is  probably 

the  safest  course.  .  .   

Venous  il'emorriiage.— AMieu  a  vein  is  cut  com- 
pletelV  across,  the  arrest  of  htemorrhage  is  due  chiefly  to 
the  formation  of  a  coagulum  in  its  interior,  but  partly  to 
the  collapse  of  the  vein.  Tmdmeui.-l  nless  a  large  vein 
is  wounded  in  its  continuity,  no  treatment  beyond  pres- 
sure is  usually  requii-ed.  Should  the  mam  vein  bleed 
after  an  auiputation  a  ligature  shoul.l  be  appbed  to  it. 

"  Carillauy  iiyEMOKHHAGK  is  arrcstcd  by  the  formation 
of  coagula  in  the  capillaries  and  smaller  Jhe 
coagulation  is  due  in  part  to  th,.  exposure  of  the  blood  to 
the  air ;  in  part  to  the  traumatic  inHamination  set  up  in  the 
capi  Uu'v-wall  during  its  division:  and  m  part  to  the 
dhniuisT  od  force  of  the  circulation  m  the  ■•ap.llar.es  con- 
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sequent  upon  the  reflex  contraction  or  even  closure  of  the 
arterioles  which  follows  the  division  of  the  tissues. 

Trealinerd.— As  the  h£emorrhage  usually  stops  spou- 
taneousl}',  nothing  in  the  way  of  treatment  is,  as  a  rule, 
called  for.  Cold  or  hot  water,  however,  may  be  used  to 
more  quicklj-  cause  its  cessation ;  and  firm  pressure  on 
bringing  the  wound  together  will  also  check  it. 


CONSTITUTIOXAL  EFPECTS  OF  IXJUllY. 

Shock  is  a  general  lowering  of  the  vital  powers 
mduced  by  a  severe  impression  made  dii-ectly  on  the 
nerve  -  centres,  or  indirectly  through  the  peripheral 
nerves. 

The  caust-s  of  shock  may  be  divided  into  the  predispos- 
ing and  the  exciting.  Certain  conditions  prior  to  an 
injm-y  or  an  operation  tend  to  make  the  shock  more 
severe,  and  may  therefore  be  regarded  as  predisjjosinc/ 
causes.  Such  are  Bright's  disease,  hepatic  and  cardiac 
mischief,  a  highly  nervous  and  hysterical  temperament, 
enfeeblement  from  old  age,  sedentary  occupation,  exces- 
sive fear  of  the  operation,  &c.  Among  the  cxcitimj  causes 
may  be  mentioned  mechanical  injuries,  especially  of 
important  parts  or  organs,  as  the  abdomen,  testicle, '&c., 
burns  and  scalds,  especially  when  extensive  and  involving 
the  trunk,  serious  operations  particularly  when  pro- 
longed, undue  exposure  of  the  body  to  cold  as  durin"-  a 
long  operation,  bites  of  venomous  "reptiles,  the  action  of 
some  irritant  poisons,  the  sudden  emptying  of  an  over- 
distended  bladder,  &c.  Powerful  mental  emotions,  as 
sudden  fright,  grief,  or  joy,  are  sometimes  sufficient  of 
themselves  to  produce  severe  and  even  fatal  shock.  In 
fatal  cases  of  shock,  however,  from  such  causes,  some 
visceral  disease  has  generally  been  discovered.  Fright, 
moreover,  adds  to  the  shock  produced  by  mechanical 
injuiy,  as  seen  for  exami^lo  in  railwa.)-  accidents,  burns 
from  the  clothes  taking  fire,  &:c. 

Futhoh(/jj.— But  little  is  found  /Mst  rnjirkm  in  fatal 
cases  of  shock.  The  right  side  of  the  heart  and  the 
vcn(jus  system  gcnei-ally,  especially  the  abdominal  veins 
may  be  ongorged  with  blood,  and  the  nerve-centres 
anajiriic.  Sometimes  the  heart  has  been  found  empty 
and  if  the  shock  has  been  combined  with  severe  hfomor- 
rhage  there  may  be  ii  general  dofioiency  of  bl„„d  in  the 
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body.  Tlie  impression  produced  by  the  injury,  operation, 
or  mental  emotion  on  the  nervous  centres,  is  beUeved 
either— 1,  to  lead  to  paralysis  of  the  heart  directly  tkrough 
the  pneumogastric  nerves;  or  2,  to  induce  through  the 
splanchnics  a  vaso-motor  paralysis  of  the  walls  of  the 
abdominal  veins,  whereby  they  become  engorged,  and  the 
nerve-centres  and  heart  in  consequence  imperfectly 
supplied  with  blood;  hence,  partly  owing  to  deficient 
nervous  stimulus,  and  partly  to  lack  of  sufficient  artenal 
blood  to  the  heart's  substance  and  gangha,  cardiac 
paralysis  ensues. 

The  symptoms  vary  considerably  ui  seventy.  in 
extreme  cases  the  patient  lies  in  a  semi-conscious  state. 
His  pulse  is  feeble,  frequent,  and  flutteiing,  perhaps 
hardly  perceptible  at  the  wrist.  The  sui-face,  especially 
that  of  the  extremities,  is  cold,  the  temperatui-e  falling  at 
times  to  97°,  or  even  96° ;  the  face  is  pale ;  the  hps  are 
blanched ;  the  skin  is  moist  or  covered  with  a  clammy 
sweat ;  the  eye  is  half  closed,  and  lustreless  or  glazed ; 
and  the  respiration  is  shallow,  and  may  be  barely  per- 
ceptible There  is  marked  muscular  relaxation  ;  there 
may  be  yieldiug  of  the  sphincters,  and  at  times  nausea 
and  vomiting.  The  symptoms  may  gradually  increase, 
and  the  patient  die  of  sjnicope  or  asthenia  ;  or  he  may 
gradually  rally  and  pass  into  the  condition  known  as 
readioii  The  pulse  will  then  become  full  and  increased 
in  frequency,  the  teuiperatm-e  slightly  raised,  the  face 
flushed,  the  skin  hot  and  dry,  the  urme  scanty  and  high 
coloured,  the  tongue  furred,  and  the  bowels  confined. 
Many  of  the  feverish  symptoms,  howe^■er,  that  were 
formerh-  regarded  as  the  result  of  excessive  reaction,  arc 
now  known  to  be  due  to  septic  poisoning. 

Treatmcnt.-'tn  slight  cases,  beyond  covcnng  the  patient 
up  wamly  in  bed  with  blankets,  and  applying  hot  bottles 
to  the  feet,  nothing  is  required  except  when  there  is  muc.h 
pain  a  subcutaneous  in  ection  of  one-sixth  to  one  quarter  o 

grain  of  n.orphia.  In  severe  cases,  small  and  repeated 
,l„scs  of  brandy  should  be  given,  carefully  watchmg  its 
effect  upon  the  pulse  so  as  not  to  subsequently  induce 
excess  vereactioA;  whilst  hot  bottles  should  not  <mly  be 
aipUed  to  the  feet,  but  placed  on  either  su  e  of  the 
h.rax.  and  friction  used  to  the  hands  and  surface 
Lonera  Iv.  U  there  has  been  severe  lianuorrhage.  i  uid 
no  irishment  in  small  and  oft-repeated  do.scs  should  be 

l  ui^ustered  with  the  stimulant.     In   extreme  cases, 
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where  the  patient  is  unable  to  swallow,  brandy  should  be 
administered  hj  the  rectum  or  ether  injected  subcutane- 
ously  ;  whilst,  should  the  breathing  cease,  artificial  re- 
spiration ought  to  be  employed  and  persevered  in  for  some 
time,  although  at  first  it  may  apparently  be  ineffectual. 
The  appUcation  of  heat  by  means  of  hot  bottles  and  warm 
blankets  must,  in  the  meantime,  on  no  account  be 
neglected.  Hot  flannels  placed  over  the  cardiac  region 
may  be  successful  in  rousing  the  flagging  heart ;  and  in 
the  case  of  a  child,  a  hot  bath  may  be  given.  Should  the 
jugular  veins  be  distended,  indicating  an  over-full  and 
partially-paralysed  condition  of  the  right  side  of  the 
heart,  the  external  jugular  vein  may  be  opened.  On  the 
other  hand,  if  there  has  been  excessive  hsemorrhage, 
transfiision  should  be  performed,  the  extremities  in  the 
Tueantime  being  raised  and  bandaged  so  as  to  impel  as 
much  blood  as  possible  to  the  nerve-centres  and  im- 
perfectly-distended heart.  Electricity  in  some  cases  has 
been  useful. 

Traxtmatic  FEVER.— After  every  in j my,  when  severe, 
the  temperature,  even  when  there  is  no  woimd,  rises  one 
or  two  degrees,  but  falls  to  normal  about  the  third  day, 
whilst  the  tongue  may  become  slightly  fm-red,  the  bowels 
conflned,  the  appetite  lost,  and  the  pulse  increased  in 
frequency.  These  symptoms,  however,  pass  off  with  the 
fall  of  temperature,  and,  for  the  rest  of  the  period  while 
the  wound  is  healing,  the  patient's  general  functions  are 
performed  naturally.  This  condition  appears  to  depend 
in  part  upon  an  impression  made  through  the  peripheral 
nerves  on  the  heat-regulating  centre  in  the  medulla,  and 
m  part  upon  the  absorption  of  free  fibrin  ferment  wHch 
escapes  with  the  leucocytes  and  serum  in  the  process  of 
the  simple  traumatic  inflammation  resulting  from  the 
injury.  This  simple  form  of  traumcdic  fever  must  be 
carefully  distmguished  from  the  septic,  which  depends  on 
the  absorption  of  the  products  of  putrefaction  from  a 
septic  and  imperfectly  drained  wound.  If  the  wound  is 
allowed  to  become  septic,  the  symptoms  of  simple  trau- 
matic fever  pass  into  those  of  the  septic  form,  or  if  the 
dose  of  poison  aljsorliod  has  been  Lirge,  into  those  of 
sajji-npiiiia.  Simple  traumatic  fever  subsides  of  itself,  and 
requires  no  special  treatment  beyond  relieving  the  bowels 
by  a  gentle  purgative  and  keeping  the  patient  on  eloi) 
aiot.  S-ieptir.  tnmmutic  fecvr  will  bo  described  under  septic 
processes  in  wounds. 
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Traumatic  delirium  is  the  term  applied  to  the 
delirious  state  -which  sometimes  supervenes  after  mjunes 
and  surgical  operations.  The  delirium  may  depend  upon 
several  distinct  conditions.  Thus  (1.)  it  may  be  merely  a 
symptom  of  septic  traumatic  fever,  and  is  then  kuo-^-n  as 
inflammatory  or  septic  traumatic  delirhm.  (2.)  It  mav 
occur  in  the  highly  nervous  or  neui'otic  as  the  result  of 
severe  mental  strain  or  exhausting  brain-vrork  pre%-ious 
to  the  injury  or  operation,  beiug  then  spoken  of  as  nervous 
traumatic  delirium.  (3.)  It  may  be  the  result  of  the  long- 
continued  abuse  of  alcohol,  and  is  then  ordinary  dehrurm 
tremens  brought  on  by  the  accident  or  operation.  These 
various  forms,  however,  no  doubt  often  occiu'  together. 

Inflammatort/  traumatic  delirium. — Of  this  variety  httle 
need  be  said  further  than  it  generally  occm-s  from  the 
third  to  the  fifth  dav  when  the  septic  traumatic  fever  is 
at  its  height,  and  that  it  usually  begms  or  is  worse  m  the 
night  and  abates  with  the  morning  remission  of  tempera- 
ture The  treatment  is  that  of  septic  traumatic  fever  with 
the  addition  of  an  ice-cap  to  the  head  when  the  dekrium 

is  high.  . 

Nervous  traumatic  delirium,  though  rare,  sometimes 
occurs  in  subjects  of  a  susceptible  nervous  temperament 
or  over-exhausted  with  brain-work.  It  is  unaccompanied 
by  fever  and  closely  resembles  delirium  tremens,  except 
that  it  is  not  due  to  alcoholism.  The  delii-ium,  which  is 
usually  of  a  low  and  muttering,  but  occasionally  of  a 
violent  or  maniacal  character,  usually  yields  to  quiet  and 
opium,  or  bromide  of  potassium  and  chloral,  with  caretul 
feeding  and  the  judicious  employment  of  stimulants 
where  such  arc  indicated.  . 

Alcoholic  traumatic  delirium,  or  dehrium  tremens  ditters 
from  the  inflammatory  variety  in  the  absence  of  fever, 
and  in  the  peculiar  nature  of  the  delirium,  winch  is  _ot  a 
low  muttering  or  busy  kind.  The  patient  has  delusions, 
fancies  that  ho  sees  animals  or  devils  under  his  bed  or 
chair,  is  suspicious  of  his  friends,  talks  constantly  to 
himself,  answers  rationally  when  spoken  to,  but  imuie- 
diatelv  rela],sos  into  his  incoherent  muttering  state. 
Sometimes  the  delirium  is  of  a  violent  character,  the 
patient  will  not  remain  in  bed  and  may  attempt  to 
destroy  himself  or  those  around  lum.  The  tempera >ure 
is  normal  or  but  slightly  raised  :  the  .skm  perspiring 
the  hands  are  tremulous  ;  the  pulse  is  full,  soft  and  oft^n 
ciuickened  ;  the  tongue  is  also  tremulous,  indented  by 
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the  teeth,  and  coated  -svitli  a  creamy  fur,  and  in  severe 
cases  becomes  dry  and  brown.  The  bowels  are  usually 
confined.  The  patient  cannot  sleep,  and  will  not  of  his 
own  accord  take  food,  but  will,  as  a  rule,  ibiuk  anything. 

The  jivof/itosis  is  good  when  the  patient  is  young  and 
can  be  induced  to  take  food ;  but  when  he  is  broken- 
down  in  health  or  the  subject  of  visceral  disease  he 
iisually  sinks  into  a  state  of  asthenia,  and  dies  of  exhaus- 
tion, or  it  may  be  of  heart-failure  dm-ing  a  paroxysm  of 
violence. 

Treatment. — The  chief  indications  arc  to  make  the 
patient  take  food  and  to  procure  sleep,  and  so  restore 
power  to  the  exhausted  nerve-centres.  Thus,  the  diges- 
tiye  functions  should  be  regulated  by  clearing  the  bowels 
with  a  purgative  or  an  enema,  and  by  the  subsequent 
administration  of  tonics,  such  as  quinine.  The  difficulty 
:n  getting  the  patient  to  take  food  may  generally  be  over- 
come by  a  judicious  mixture  of  firmness  and  coaxing, 
otherwise  he  must  be  fed  by  an  oesoiAageal  tube.  The 
diet  should  consist  of  fluid  noiu'ishment  given  in  small  and 
repeated  quantities  by  night  as  well  as  by  day,  provided 
the  patient  is  awake.  To  procm-e  sleep  subcutaneous 
mjections  of  morp]ua(gT.  -L  to  or  bromide  of  potassium 
and  chloral  in  doses  of  twenty  grains  of  the  former  to 
fifteen  of  the  latter,  should  be  given  every  two  hours, 
carefully  watching  their  effect.  When  these  fail,  success 
may  sometimes  be  obtained  by  first  inducing  insensibility 
by  chlorofoi-m,  and  following  up  its  effects  by  the  subcu- 
taneous injection  of  morphia.  The  administration  of 
chloroform  to  patients  with  delirium  tremens  is  however 
by  no  moans  free  from  danger,  since  three  deaths  have 
occurred  at  f^t.  Bartholomew's  alone  in  seven  years.  If 
there  is  kidney  disease,  morphia  and  opium  should  not  be 
given  at  all,  or  with  great  caution.  The  question  of  the 
adiniuistration  of  stinuilants  is  one  on  which  siu'geons 
differ.  Perhaps  the  best  rule  is— where  the  patient  is 
young  and  of  good  constitution,  to  Avithhold  them  entirely; 
but  where  he  is  old,  broken  down  in  health,  or  the  subject 
of  visceral  disease,  to  give  them  in  moderate  quantities, 
regulating  the  dose  according  to  the  amount  of  dciwession 
and  the  effects  produced.  If  ho  is  violent  or  noisy  ho  must 
be  placed  in  an  isolation-ward,  and  prevented  frominjuriii"- 
himself  or  his  attendants,  eitlier  by  the  use  of  tho  strait- 
.lackot  or  by  inanual  restraint.  Seclusion  itself  has  often 
a  good  effect  in  producing  sleep.     The  managoment  of  a 
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local  injury  is  often  rendered  very  difficult  by  the  patient 
tearing  off  bandages,  splints,  &c.,  and  thus,  for  example, 
converting  a  sim]ile  fractm'e  into  a  compound  one.  Such 
mischief  can  only  be  prevented  by  the  greatest  watchfulness 
and  care. 


DISEASES  THE  EESTJLT  OF  SEPTIC  AND  IXFECTI^T; 
PROCESSES  IX  WOXJIS'DS. 

The  diseases  included  under  this  head  may  be  divided 
into  two  chief  classes,  the  septic  and  the  infective. 

I.  The  SEPTIC  are  such  as  depend  upon  putrefaction  or 
fermentation,  whereby  certain  chemical  products,  known 
collectively  as  ptomaines,  are  formed  and  set  up  local 
inflammation  and  suj^prnvation,  and  if  absorbed  into  the 
system  through  the  blood  or  lymph  channels,  give  rise 
to  fever  and  other  constitutional  symptoms  known  as 
blood-poisoning.  These  chemical  products  are  believed 
to  be  of  the  nature  of  alkaloids,  and  to  act  on  the  tissues 
locally,  or  on  the  whole  system  if  absorbed,  as  intense 
irritants,  and  in  a  manner  similar  to  that  in  which 
known  alkaloidal  bodies  do.  Thus,  they  do  not  multiply 
in  the  body,  and  the  effects  to  which  they  give  rise  are 
proportionate  to  the  dose  absorbed  :  and  as  soon  as  the  , 
putrefactive  or  the  fermentative  processes  in  the  wound, 
or  the  absorption  of  their  products,  is  prevented,  the  local 
inflammation  and  the  constitutional  symptoms_  cease. 
The  poison  is  non-infective:  that  is,  if  an  animal  is 
inoculated  with  the  blood  of  another  suffering  from  a 
septic  disease,  the  disease  is  not  transmitted.  Neither 
is  there  evidence  of  one  patient  being  able  to  infect 
another.  Micro-organisms  arc  not  discovered  in  the  blood 
or  tissues  during  life,  nor  immediately  after  death. 

II.  The  ixfective  diseases  are  believed  to  depend 
upon  inoculation  bv  some  siiocilie  ^•irus.  which  is  gene- 
rally thought  to  be  of  the  nature  of  micrd-orgauisms.  or 
of  an  unorganised  ferment  prodTiced  by  Iheni  ni  some  at 
present  unknown  wav.  In  this  class,  the  poison,  what- 
ever its  nature,  is  believed  to  thrive  and  multi])ly  in  t]u> 
tissues  or  lilood  ;  the  effects  produced,  therefore,  are  not 
proportionnto  to  the  dose,  the  smallest  quantity  intro- 
duced into  the  svstem  being  sufficient  after  a  certain 
incubative  period."  during  which  the  ]ioison  is  multiply- 
ing, to  set  up  lociil  or  constitutional  effects.    The  poison 
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IS  infective ;  that  is,  the  disease  can  be  transmitted  from 
animal  to  ammal  by  the  blood,  and  there  is  strong 
evidence,  conclusive  in  some  forms  of  infective  diseases, 
tliat  the  mfection  is  capable  of  being  conveyed  from 
patient  to  patient.  Micro-organisms  in  large  numbers 
are  found  m  the  blood  and  in  the  tissues  immediately 
after  death. 

Eoth  septic  and  infective  diseases  may  occiu-  simul- 
taneously m  the  same  subject ;  thus,  a  specific  vii-us  may 
.set  up  a  localized  infective  inflammation  in  the  wound 
and  the  septic  in-oducts  of  this  may  be  absorbed  into  the 
sy.stem  either  with  or  without  the  specific  virus. 

These_  diseases,  whether  se2'>iic  or  infective,  may  be 
cbvided  into  the  local  and  the  general :  that  is,  the  iioison 
may  set  up  local  mischief,  which  may  or  may  not  be 
loilowed  by  general  poisoning  of  the  system;  or  the  whole 
system  may  be  primarily  aifected,  any  local  mischief  that 
may  occiu-  m  the  wound  being  merely  of  secondary  con- 
.sequence. 

To  take  the  sejMc  diseases  first,  or  those  due  to  putre- 
faction or  to  fermentation.  As  a  local  affection  there  is 
>^epiic  inflammation,  a  .spreading  inflammation  attended 
with  suppuration  and  due  to  the  local  irritation  of  the 
chemical  products  formed  by  the  putrefaction  or  fermenta- 
tion of  the  discharges  m  an  imperfectly  drained  or  unpro- 
tected wound  (see  p.  11).  As  general  affections  there  are, 
—1.  bepticAramnatic  fever,  a  general  disease  produced  by 
the  absorption  of  a  moderate  dose  of  the  chemical  products 
of  putrefaction  or  fermentation  from  a  septic  woimd. 
-.  Jlectic  fever,  a  constitutional  condition  attending  pro- 
onged  suppm;ation,  and  probably  induced  by  the  con- 
tinued absorption  of  the  septic  poison  in  small  quantities 
at  a  time.  _  3.  Saprmnia  or  septic  intoxication,  a  severe  and 
otten  rapidly  fatal  foi-m  of  blood-poisoning  due  to  the 
absorption  of  a  large  dose  of  the  septic  poison,  and  there- 
tore  to  bo  regarded  as  a  more  intense  form  of  septic 
tha™i  kimr^""'  ''^^^'^^ce  being  one  of  degree  rather 
The  diseases,  or  those  depending  upon  inicro- 

Srnr'Vi^r^  be  similarly  divided  into  tlio  local  and  the 
fecnciai.  Iho  local  are,  1.  Traumatic  erysipelas,  an  acute 
nitcctive  .spreading  inflammation  secondarily  affectin-  the 
em  and  probably  due  to  inoculation  ll  the  wound 
^ith  the  micrococcus  erysi])olatosus.  2.  CtUidar  erusinela, 
ov  diffuse  celMitis,  a  spi-eading  inllain.natiL  of  the  'con- 
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nectiye  tissue,  probably  cUie  to  inoculation  -with  several 
different  forms  of  micro-organisms.  3.  Spreading  trau- 
matic gangrene,  a  rapidly- spreading  inflammation  in- 
yariably  terminating  in  gangrene,  and  probably  due  to 
inoculation  with  a  specific  bacillus.  4.  Hospital  gangrene, 
a  form  of  rapidly-spreading  gangi-ene  attacking  wounds 
in  overcro-w^ded  and  unhealthy  hospitals,  and  probably 
due  to  a  species  of  micrococcus.  5.  Wound-diphtlu'ria,  a 
condition  in  -which  a  granulating  wound  becomes  covered 
with  a  false  membrane  resembling  that  of  diphthena, 
probably  also  depending  upon  the  presence  of  a  specific 
micrococcus.  6.  Malignant  pustide,  due  to  the  inoculation 
of  a  scratch  or  abrasion  with  the  anthrax  bacillus.  The 
general  afedions  may  be  enumerated  as  :  1.  Septicamia  ov 
'septic  infectioi),  a  form  of  blood-poisoning  m  which  the 
poison,  probably  a  micro-organism,  rapidly  multiplies  m 
the  body,  but  distinguished  from  pya?ima  by  the  absence 
of  secondary  abscesses.  2.  Pyceinia,  also  a  form  of  blood- 
poisoniug,  probably  in  many  instances  due  to  a  micro- 
organism that  slowlv  multiplies  in  the  body.  It  comes 
on  usually  in  the  course  of  a  wound  which  is  suppurating, 
and  is  attended  Avith  secondary  abscesses.  3.  Ghinders. 
an  infective  disease,  due  to  inoculation  with  a  specific 
form  of  bacillus  derived  from  a  similar  disease  in 
the  horse.  4.  Eydroplwhia,  a  general  disease  depending 
upon  a  specific  virus  introduced  into  the  system  through 
the  medium  of  the  sahva  of  the  dog.  o .  Teta nus ,  a  general 
disease,  believed  bv  many  to  depend  upon  the  presence  ot  a 
specific  bacillus,  but  bv  others  to  be  due  to  a  nerve  lesion. 

Septic  inflammation"  hectic  fever  and  spreading  trau- 
matic gangrene  have  already  been  described.  The  rest  ot 
the  o-cncral  septic  and  of  the  local  and  general  mtective 
diseases,  including  tetanus,  will  now  receive  mention. 

Oeneral  Septic  Diseases. 

RErTTf  Til  vrM  \Tio  FEVEK  is  the  result  of  the  absorption 
of  th..  chemical  ],vo<lucts  of  putrefaction  or  dex^ompositimi 
from  a  s.n.tic  or  imperfectly-dramed  wound  (.see  sept>c 
inflannnaL).  It  begins  u>nially  abou  the  ^^cond  or 
th  rd  day  after  the  wound  whether  tins  be  the  resul  o 
iniury  or  of  operation,  with  a  teehug  of  ^'l"  t^^^ 
distinct  rigor.  The  temperature  runs  up  to  102  oi  10.3 
or  higher,  with  morning  remissions,  the  pulse  is  mcreased 
in  frcVency,  the  skin  is  hot  and  dry,  the  urme  is  scantj 
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and  liigli  coloured,  the  tongue  is  furred,  tlie  appetite  is 
lost,  the  bowels  are  confined,  and  the  patient  complains 
of  headache  and  general  feeling  of  malaise,  and  is  at 
times  delirious.  The  symptoms,  which  are  generally  at 
theii'  height  about  the  sixth  or  seventh  day,  may  subside 
as  sup25uration  is  established  and  the  further  absorption 
of  septic  products  is  prevented  by  the  sealing  of  the 
tissues  with  the  inflammatory  exudation  and  the  forma- 
tion of  granulation  tissue.  If  the  absorption  of  seiDtic 
products  continues  in  small  quantities  the  fever  may  run 
on  into  hectic,  or,  if  the  dose  of  poison  is  increased,  into 
saprtemia.  The  treatment  consists  in  at  ouce  rendering 
the  wound  aseptic  and  thoroughly  draining  it,  the  bowels 
in  the  meantime  being  opened  by  a  brisk  purge,  and  slop 
diet  continued. 

Sapr-Emia  or  septic  intoxication,  which  has  hither- 
to been  included  ■with  septic  infection  under  the  term 
septicsemia,  is  a  form  of  blood-poisoning  believed  to  be 
due  to  the  absorption  of  the  chemical  products  of  putre- 
faction {sepsin)  derived  from  a  septic  or  ill-drained  woimd. 
Clinically,  it  is  not  always  possible  to  distinguish  it  from 
septica?mia  nor  from  pytemia  before  metastatic  abscesses 
are  formed;  and  it  is  probable,  moreover,  that  sajirremia, 
septiccemia  and  pya?mia,  though  each  maj'  depencl  upou  a 
different  poison,  often  occiu'  simultaneously  in  the  same 
subject. 

r.'«?«se.— For  saprcemia  to  occur  the  septic  jioison  must 
be  absorbed  in  a  sufficient  quantity,  which  is  estimated  in 
the  human  subject  at  from  one  to  two  ounces.  Hence  the 
cause  may  be  said  to  be  those  conditions  that  lead  to  the 
production  of  the  poison  in  large  quantities  and  that 
favour  its  absorption  into  the  blood.  Amongst  these 
may  be  mentioned — 1.  Extensive  wounds  recently  made, 
inefficiently  drained,  and  not  kept  aseptic.  2,  "Wounds  of 
serous  a:id  synovial  membranes.  3.  Abscesses,  cavities, 
and  granulating  wounds  in  which  decomposing  discharges 
are  subjected  to  mechanical  tension  in  consequence  of 
the  insufficiency  of  the  external  opening. 

Putholdf/i/. — The  poison,  notwithstanding  its  virulence, 
is  productive  of  very  little  in  tho  way  of  post  -  mortem 
change  which  can  l)e  said  to  be  characteristic.  Tho  parts 
on  which  its  effects  ai'o  more  especially  manifested  are  tho 
blood,  the  gastro -intestinal  canal,  tho  nerve-centres,  and 
tho_  kidneys.  Thus,  tho  red  blood- corpuscles  undergo 
rapid  disintegi-ation,  causing  a  staining  of  tho  tissues 
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and  vessels,  and  are  found  aggregated  in  little  masses 
blocking  tlie  capillaries,  and,  probably  in  consequence, 
j)roducing  the  capillary  hsemorrliages  ( jjeiec/n'ce)  ■whicb  are 
found  more  or  less  over  the  whole  body,  and  esiDecially 
beneath  the  serous  membranes.  No  micro-organisms 
are  fotmd  in  the  blood.  The  gastro-intestinal  canal,  the 
nerve  centres,  and  the  viscera  generally  are  congested ; 
the  congestion  of  the  kidne3's,  by  which  organs  the  poison 
is  principally  eliminated,  being  especially  marked.  De- 
composition occurs  very  rapidly  after  death. 

The  Symptoms,  of  which  headache,  vomiting,  and  de- 
lirium are  the  chief,  usually  come  on  about  the  second 
day  after  the  infliction  of  the  womid,  and  may  be  ushered 
in  "by  a  slight  chill  or  even  a  severe  rigor.  The  tempera- 
ture suddenly  rises  to  103°  or  104°;  the  skin  becomes 
clammy;  the  tongue  dry  and  fm-red;  nausea  or  vomiting, 
and  sometimes  diarrhcea  set  in  ;  the  patient  becomes 
delirious,  and  if  the  dose  of  the  poison  has  been  large  or 
its  continuous  absorption  is  not  prevented,  rapidly  sinks 
into  a  state  of  collapse;  the  temperature  falls  below 
normal,  he  becomes  miconscious,  then  comatose,  and  then 
dies.  "Where  the  dose  absorbed  has  been  less,  the  progi-ess 
of  the  disease  is  less  rapid,  the  patient  becomes  anremic, 
and  perhaps  jaundiced,  the  urine  albuminous,  the  spleen 
enlarged,  the  vomiting  and  diarrhoea  continue,  and  death 
may  occur  from  exhaustion. 

The  treatment  must  be  directed  to  the  removal  of  the 
decomposing  discharges  from  the  wound  or  ca^-ity.  If  this 
is  promptly  and  effectually  done,  the  disease  -n-ill  generally 
be  arrested.  Thiis,  T\-ounds  must  be  washed  out  with 
antiseptic  lotions,  serous  cavities  drained,  joints  laid  freely 
open,  and  tension  in  aliscosscs  removed  by  giving  five 
vent  to  the  pus.  The  patient's  strength  in  the  meanwhile 
must  be  supported  by  lluid  nourishment  and  the  judicious 
administration  of  stimulants,  and  the  subsequent  anoemia 
combated  by  iron  and  quinine. 

Local  Infective  Diseases. 

Ekysipelas  is  an  infective,  diffusely  spreading  inflam- 
mation, commonlv  alYccting  the  skin  or  subcutaneous 
tissue,  or  both,  less  frecjTiently  the  mucous  membranes  or 
submucous  tissue,  and  still  more  rarely  the  .serous  mem- 
1. runes  and  th<^  connective  tissue  in  such  situations  as  the 
pelvis,  orbit,  &c. 
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Cause. — Erysipelas  depends  upon  the  introduction  of 
an  infective  poison  into  the  system  ;  but  for  this  to  act  it 
appears  to  be  necessary  that  the  vitality  of  the  body 
should  be  lowered,  and  the  tissues  in  consequence  rendered 
less  able  to  resist  the  injimous  influence  of  the  poison. 
The  causes,  therefore,  may  be  divided  into  the  predisposing 
and  the  exciting,  the  predisposing  again  into  those  that 
are  general  and  those  that  are  local. 

The  general predisposiruj  causes  are  such  as  pertain  either 
to  [a]  the  state  of  nutrition  of  the  body,  or  (S)  its  euAaron- 
ment.  (a).  Among  the  conditions  that  predispose  to  the 
disease  by  inducing  an  impaired  state  of  the  tissues  are 
— 1,  chi-onic  alcoholism  ;  2,  Bright' s  disease;  3,  dialoetes; 
4,  gout ;  5,  malignant  disease;  6,  insufficient  food;  7, 
want  of  exercise  combined  with  high  living ;  8,  j^revious 
attacks  of  the  disease,  (h).  Among  the  causes  that  pertain 
to  the  environment  of  the  body  are  bad  hygienic  conditions 
of  all  kinds,  as — 1,  imperfect  ventilation;  2,  defective 
drains  ;  3,  accumulation  of  the  products  of  decomposing 
organic  matter;  4,  overcrowding;  5,  want  of  cleanliness; 
6,  a  large  number  of  suppirrating  wounds  in  an  hospital ; 
and,  7,  probably  certain  not  altogether  understood  atmo- 
spheric influences.  The  local  predisposinfj  cause  is  the 
presence  of  a  wound,  scratch,  or  abrasion  of  the  surface, 
and  especially  of  a  lacerated  wound,  or  one  in  which  the 
dischai'ge  is  undergoing  putrefaction. 

The  exciting  cause  is  the  introduction  of  some  infective 
poison  into  the  system.  This  poison  is  probably  not  the 
same  in  each  form  of  the  disease.  In  the  cutaneous  form 
it  would  appear  from  the  observations  of  Eehleisen,  to 
be  a  species  of  micrococcus.  It  had  been  known  for  some 
time  that  micrococci  existed  in  the  spreading  margin  of 
cutaneous  erysipelas.  Fehleisen  cultivated  some  micro- 
cocci from  this  soiu^ce,  in  some  instances  thi'ough  thirty 
generations,  i.e.,  for  upwards  of  six  months,  and  their 
inoculated  several  ])atients,  in  all  of  whom,  with  the 
exception  of  one,  who  had  just  recovered  from  an  attack 
of  the  disease,  erysipelas,  after  an  incubation  period  of 
from  15  to  GO  hours,  was  set  up.*  The  contagion  may  bo 
convoyed  by  the  hands  of  the  surgeon  or  nui-se,  by  ius'tru- 
incnts,  sponges,  &c.,  and  probably  l)y  air  and  water.  It 
is  now  supposed  to  enter  tlie  system  in  all  cases  through  a 

*  These  inoculations  were  umlcrtakcn  for  the  cure  of  lupus  and 
malignant  tumours,  and  in  two  instances  apparently  with  success. 
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■wound.  The  so-c;illecl  icliopatliic  erj^sipelas,  in  whicli  there 
is  ostensibly  no  wound,  was  thought  to  be  an  exception, 
but  as  this  invariably  occurs  on  exposed  parts,  as  the  face, 
it  is  now  believed  that  the  poison  gains  access  tkrough 
some  slight  crack  or  abrasion  that  has  been  overlooked.  _ 

Pathology. — The  virus,  when  inoculated,  multiples  in 
the  tissues,  and  spreads  by  the  lymphatic  vessels  and 
spaces,  and  after  passing  through  the  IjTuphatic  glands, 
which  become  swollen  and  tender,  enters  the  system,  pro- 
ducing the  constitutional  symptoms.  Locally,  tlie  m- 
flamed  tissues  present  the  ordinary  signs  of  inflammation 
the  vessels  are  dilated,  and  the  parts  infiltrated  with 
serum  and  leucocytes.  In  the  cutaneous  form  the  micro- 
cocci are  only  found  at  the  spreading  margins  of  the 
inflammation,  not  where  it  is  fading  or  has  passed  away. 
When  the  cellular  tissue  is  also  involved,  suppiiration 
o-enerally  occurs,  and  the  vessels  which  run  thi-ough  it  to 
the  skin  are  destroyed,  and  the  skin  m  consequence 
slouo-hs.  The  general  appearance  of  the  body  is  similar 
to  that  seen  in  other  cases  of  septic  poisoning  The 
organs  are  congested,  and  the  blood  is  thm  and  limcl. 
The  micrococci  are  not,  as  a  rule,  found  m  the  blood; 
but  the  white  corpuscles  have  been  observed  degenerated, 
and  in  some  instances  forming  granular  masses,  plugging 
the  capillaries  of  the  lungs  and  brain. . 

Vakieties.— Ervsipelas  may  be  divided  into— 1.  the 
cutaneous  or  simple  ;  2,  the  ceUulo-cutanoous  or  phleg- 
monous ;  and  3,  the  cellular,  or  diffuse  cellulitis. 

1.  CuTANEors  OR  sntPLE  EiiYSTPELAS  goncrallv  attacks 
the '.skin,  less  commonly  the  mucous  membrane.  The 
symptoms  are  loml  and  con&titniiomd. 
■  Local  «?V/H,s.— There  is  a  vivid  blush  of  redness,  usually, 
but  not  invariably,  starting  from  ii  wound,  and  a]ipoanng 
cither  simultaneously  with,  or  in  some  instances  not  till 
twenty-four  to  forty-eight  hours  iiftor  the  <mset  of  the 
constitutional  symptoms.  The  blush  has  a  groat  tendency 
to  spread,  or  to "smldenly  leave  one  part  and  attnck  another 
(mdmins!^).  The  spreading  edg.^  is  .-sharply  <1^'1ti.';'\  ih'^ 
slightly  raised  above  the  .surnmndmg  skin,  whilst  the 
.subsiding  edge  fades  off  int.^  the  healthy  skm  The 
surface  %  usually  at  first  vividly  and  uniformly  red. 
oodematous,  and  sinning,  the  redness  fadnig  nionientnrily 
on  pressure,  and  Inter  becoming  ot  a  .Insky  hue._  The 
patient  complains  of  a  stiffness  and  stmgnig  heat  in  the 
■  part.    In  voiy  acute  cases  the  cuticle  is  raised  into  blebs 
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by  tlie  exudation  of  serous  fluid  beneath  it,  and  tbe  nearest 
honphatic  glands  are  generally  tender  and  enlarged. 
T\Tiere  the  tissues  are  lax,  as  about  the  face  or  scrotum, 
there  is  much  oedema,  but  there  is  little  tendency  to  sup- 
puration. '\\Tieu  the  inflammation  subsides,  there  is 
usually  some  desquamation  of  the  cuticle. 

Thewound  itself,  if  one  is  i^resent,  takes  on  an  unhealthy 
appearance  ;  it  ceases  to  heal,  the  edges  swell,  the  grami- 
lations  shriyel  and  the  sm-face  becomes  dry. 

The  ronsfitutional  symptoms  generally  begin  with  a  chill 
or  rigor.  The  temperature  suddenly  rises  to  103°  or  104°, 
or  higher,  but  it  does  not  fluctuate  as  in  septicfemia  and 
pytemia.  The  pulse  becomes  rapid,  and  there  is  headache, 
fmTed  tongue,  constipation,  and  sometimes  diarrhoea. 

Terminations. — The  erysipelas  as  a  rule  gradually  sub- 
sides, and  the  patient  recovers  ;  or  it  may  spread  over  a 
large  area,  and  the  patient  sink  into  a  low  typhoid  state, 
and  die  of  blood-poisoning,  especially  when  the  subject  of 
Ividney  disease  or  other  visceral  trouble.  "When  about 
the  head  and  face  it  may  spread  to  the  pharynx,  and  thence 
to  the  larynx  and  end  fatally  from  oedematous  laryngitis; 
or  it  may  attack  the  membranes  of  the  brain  and  set  up 
meningitis.    Eelapses  are  common. 

Treatment. — The  bowels  should  be  opened  by  a  smart 
purge,  and  subsequentlj^  jDerchloride  of  iron  given  in 
large  doses.  Slop  diet  is  tisually  required  at  first,  but 
as  the  constitutional  symptoms  generally  assume  a  low 
type,  the  jjatient  should  not  be  too  much  depressed, 
as  a  stimulating  plan  of  treatment  will  probably  sooner 
or  later  bo  indicated.  Thus,  ammonia  and  bark,  brandy 
and  egg  mixture,  brandy,  strong  beef-tea,  &c.,  are  called 
for  should  the  temperature  run  high,  the  pulse  become 
soft,  and  the  tongue  dry  and  brown,  or  low  muttering 
delirium  set  in.  Locally,  nothing  answers  better  than 
dusting  the  part  with  equal  qiiantities  of  oxide  of  zinc 
and  starch  powder,  and  enclosing  it  in  a  thick  layer  of 
cotton-wool.  When  there  is  an  unhealthy  wound,  means 
should  be  taken  to  render  this  aso])tic ;  but  strong  anti- 
septics, as  carljolic  .acid,  must  Ik;  avcndnd,  as  they  cause  too 
much  irritation.  Should  there  bo  any  collection  of  pus,  or 
other  pent -up  discharge,  it  must  of  course  be  lot  out,  and 
the  part  officiontly  drained.  When  a  patient  is  attacked 
with  crysipolas  in  an  liospital,  he  sliould  be  removed  to 
an  isolation  w.'U'd,  and  the  greatest  care  taken  not  to  infect 
other  patients. 
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2.  CELLULb-CtlTANEOTJS,  OK  PHXEGMOXOUS  ERYSI- 
PELAS, differs  from  the  preceding  variety,  in  that  it 
involves  the  subcutaneous  tissue  as  Avell  as  the  skin.  It 
has  not  been  proved  to  be  inoculable,  and  jDrobably 
depends  upon  a  poison  different  to  that  setting  up  the 
cutaneous  form.  It  is  probablj^  always  associated  with 
a  scratch  or  wound,  and  nearlj^  always  terminates  in  sup- 
pui'ation  of  the  subcutaneous  tissue  and  sloughing  of  the 
skin,  but  it  seldom  penetrates  beyond  the  deep  fascia 
unless  this  has  been  injui'ed.  It  is  most  common  in  the 
intempei'ate,  or  those  of  broken-down  constitution  or  the 
subject  of  visceral  disease,  and  is  especially  frequent  after 
a  scalp  wound. 

Symptoms. — There  is  locallj''  much  more  oedema  and 
swelling  than  in  the  fonner  variety,  the  redness  is  less 
bi'ight,  and  not  so  sharply  defined,  and  blebs  or  bullae 
containing  serum,  which  maj^  be  blood  -  stained,  often 
form  over  the  affected  part.  The  pain,  at  first  hot 
and  tingling,  soon  becomes  throbbing,  and  the  s'welling 
brawny,  and,  should  suppuration  occur,  boggy  in  places ; 
whilst  the  redness  assumes  first  a  dusky,  then  a  pm-ple, 
and  then  a  mottled  hue ;  finally  dark-coloured  sloughs 
form,  but  no  pointing  occurs.  If  an  incision  is  made  into 
the  tissues,  they  are  at  first  found  infiltrated  with  fluid, 
and  later  look  like  wet  wash-leather  from  the  breaking 
do^v'n  of  the  cellular  tissue  into  pus  and  sloughs.  As  the 
inflammation  is  more  intense  tlian  in  cutaneous  erysiiielas, 
so  are  the  constitutional  sym])toms,  though  similar,  more 
severe.  The  fever,  at  first  slight,  assumes  a  typhoid  cha- 
racter as  suppuration  sets  in.  After  the  skin  gives  way 
septic  bacteria  may  enter,  and  blood-jioisoning  be  set  up. 
The  disease  may  ie)'))i//»(ie  in  i-esolution,  but  more  frequently 
runs  the  course  above  described,  and  may  end  fatally 
from  broncho-pneumonia,  sapra:>mia,  septicii'mia,  pyaemia, 
cxliaustion,  or  hectic.  It  is  most  fatal  when,  as  is  so  fre- 
((uently  the  case,  the  iiaticnt  is  the  subject  of  chronic 
kidney  disease.  Locally,  it  may  lead  to  necrosis  of  bone, 
destn'iction  of  a  joint,  brawny  thickening  of  the  part,  or 
much  scai'ring. 

Treatment. — Tins  must  be  both  constitutional  and  local. 
A  ])urgative  should  be  given  at  the  onset,  and  the  patient 
])laccd  on  slop  diet,  which  should  be  exchanged,  when 
.suppuration  oecin-s,  for  concentrated  nourishment  with 
bark,  iron,  and  stinuilants.  Locally,  hot  fomentations  or 
linsced-mcal  poultices  may  be  applied  before  suppuration 
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has  occurred,  provided  there  be  no  wound.  In  the  latter 
case,  warm  a.ntiseptic  dressings  must  be  substituted  for 
the  poultices.  _  Incisions,  however,  should  be  made  early 
before  sloughing  has  had  time  to  take  place,  i.e.,  as 
soon  as  the  parts  become  brawoiy.  A  number  of  small 
incisions  made  parallel  to  the  long  axis  of  the  limb  are 
preferable  to  one  long  one.  They  should  extend  through 
the  skin  into  the  inflamed  cellular  tissue,  the  hemorrhage, 
which  is  often  free,  being  readily  stopped  if  excessive  by 
plugging  with  iodoform  or  sal  alembroth  gauze,  or  like 
antiseptic  uiaterial.  Subsequently  the  wounds  should  be 
dressed  antiseptically,  well  drained,  and  the  slouo-bs  re- 
moved from  time  to  time  as  they  form.  At  St.  Bartholo- 
mew's Hospital  a  large  charcoal  poidtice  is  a  favourite 
form  of  dressing.  Should  diarrhoea  set  in  it  may  be  con- 
trolled by  opium ;  but  this  drug  must  be  given  cautiously 
when  there  is  kidney  mischief.  In  bad  cases,  where  much 
skm  has  been  destroyed  or  a  joint  irreparably  damaged, 
amputation  may  ultimately  be  required,  but  should  not, 
as  a  rule,  be  done  whilst  the  disease  is  in  progress. 

3.  Cellular  Erysipelas,  or  diffuse  cellulitis,  is 
an  acute,  infective,  and  diffuse  inflammation  of  the  cellu- 
lar tissue.  It  may  occur  in  the  subcutaneous  or  submu- 
cous tissues,  in  the  intermuscular  planes,  in  the  cellular 
tissue  of  the  pelvis  or  orbit,  in  fact  anywhere  in  the  body 
where  cellular  tissue  exists.  It  is  probable  that  it  does 
not  always  depend  upon  the  same  specific  virus,  and 
hence,  although  it  spreads  by  the  lymphatics  and  lymph 
spaces  like  cutaneous  erysipelas,  it  is  not  like  it  a  definite 
infective  disease.  It  may  be  due  to  various  causes. 
Thus  it  may  occur  in  the  subcutaneous  tissue  after  a 
scratch  or  puncture,  particularly  one  inflicted  in  the  -j^ost- 
mortem  room  or  by  the  bite  of  a  venomous  reptile  or  stino- 
of  an  insect ;  in  the  ])elvic  cellular  tissue  after  partimtion" 
or  the  o])eration  of  lithotomy ;  and  in  the  'submucous 
tissue  after  an  injury,  as  a  sting  of  the  throat  by  a  wasp. 

Sijmptoms.— The  constitutional  symptoms  resemble  those 
aln^ady  given  under  the  ])rocoding  va.riotics  of  erysipelas, 
and  though  they  may  vary  in  intensity  they  arc  generally 
grave  and  soon  assume  an  asthenic  type,  and  become 
those  of  saprtomia  as  the  sojitic  ])rodiicts  are  absorbed 
Irom  the  decomposing  sloughs.  The  local  symntoms 
vary  according  to  the  part  attacked.  When  the  "subcuta 
neous  tissue  is  affected  they  are  similar  to  tliose  of  collulo 
cutaneous  erysipelas,  save  that  the  skin  is  not  at  first 
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involved  but  is  only  slightly  reddened  or  mottled ;  the 
l^arts,  however,  feel  hard  and  brawny,  and  become  boggy 
as  suppm-ation  occurs.  Later,  the  skin,  as  the  vessels 
■which  supply  it  are  destroyed  by  the  pressiu'e  of  the 
inflammatory  exudation  in  the  subcutaneous  tissue,  loses 
its  vitality  and  rapidly  becomes  gangrenous  and  sloughs. 
The  signs  of  cellulitis  of  the  pelvis,  neck,  &c.,  will  be  re- 
ferred to  in  dealing  with  the  diseases  of  special  regions 
(see  also  Dissection  Wounds). 

The  Treatment  is  like  that  of  cellulo-cutaneous  ery- 
sipelas. Incisions  should  be  made  early,  and  stimulat- 
ing treatment  is  generally  reqiiired  from  the  first. 

HOSPIT.O.  GaIs^GRENE  or  SlOUGHIXG  _  PHAGED.TiXA  is 

a  rapidly  spreading,  infective  inflammation  accompanied 
by  extensive  sloughing  and  ulceration.  It  most  commonly 
affects  an  open  wound,  but  has  been  known  to  follow 
injuries  where  there  has  been  no  break  in  the  skin.  It 
is  seldom  seen  at  the  present  day  owing  to  improved 
hygiene,  better  hospital  management,  and  the  more 
scientific  treatment  of  wounds.  The  specific  virus,  pro- 
bably a  definite  form  of  micrococcus,  may  be  conveyed  to 
the  wound  by  the  aii-,  the  hands  of  the  Surgeon  or  nurse, 
instruments,  sponges,  &c.  The  micrococci  are  found  m 
chains  and  masses  as  well  as  singly,  both  m  the  slough 
and  in  the  inflamed  tissues  arormd.    (See  also  Phufjcdcenic 

Ulcers,  p.  31.)  -,  ■         -1  T 

Symjitoms. — When  an  open  wound  is  attacked  a  puitace- 
ous,'  ash-grey,  adherent  slough  forms  on  the  surface,  and 
the '  sloughing  rapidly  spreads  both  deei^ly  and  widely. 
The  ed"-es  of  the  Avomid  are  dusky-red,  a>dematous.  shar])- 
cut,  and  rapidlv  melt  away  as  the  gangrene  proceeds 
The  discharge  is  thin  and  greenish  <n-  blood-stained,  and 
exhales  a  horriljle  footer.  Although  a  local  infective  (lis- 
e'aso  severe  constitutional  svm])toms  of  blood-poisomng, 
rapidly  assuming  a  typhoid  character,  are  set  ii].  by  the 
absoriition  of  the  se])tic  products,  and  frequently  terminate 
fatally  in  a  few  hours.  No  micro-orgamsms  have  been 
found  in  the  blood.  i       i  i 

'J'rr<iimcnt.—T]w  patient  should  be  i-solatcd.  and  wliere 
the  disease  occurs  in  military  practice  as  an  eiii<lemic 
the  Avhole  of  the  ])atients  in  the  infected  building  should 
be  removed  to  huts  or  tents.  Stimulants  oprnm.  and 
quinine  should  be  given  internallv  :  win  st  lu.-ally,  tlie 
slouch  must  1)0  compl<>tely  removed,  the  ulccn-ate.l  surface 
thorCughly  destrovod  by  strong  nitric  acid  or  chloride  of 
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zinc,  and  the  wound  sprinkled  with  iodoform  and  dressed 
antiseptically. 

WouxD-DlPHTHERlA  is  rare  in  this  country.  It  is 
thought  by  some  to  be  a  mild  form  of  hospital  gangrene, 
by  others  to  be  a  distinct  affection  depending  upon  a 
specihc  form  of  micrococcus  and  the  result  of  bad  hygiene 
and  want  of  cleanliness  in  the  treatment  of  the  woimd. 
When  a  woimd  is  so  attacked,  the  surface,  previously 
granulating,  becomes  covered  with  a  greyish- white,  opaque, 
tenacious  membrane,  similar  to  that  of  diphtheria.  This 
membrane  consists  of  granulation-cells  and  coagulated 
exudation,  in  which  are  found  micrococci  in  chains  and 
colonies.  The  atfection  appears  to  be  only  very  slightly 
contagious,  and  does  not  aifect  the  system  generallj^ 
further  than  by  the  absorption  of  the  septic  products. 
The  treatment  consists  in  attention  to  the  general  hygiene, 
and  dusting  the  wound  with  iodoform  or  rubbing  it  over 
with  a  stick  of  nitrate  of  silver. 

]\Lu.iGX^Uv'T  Pustule  or  Charbon  is  a  specific  and 
infective  disease  due  to  inoculation  with  a  wus  (the 
harJlhis  anthracis)  obtained  from  animals  suffering  from 
splenic  fever.  It  occurs  most  frequently  in  this  country 
amongst  those  whose  work  brings  them  into  contact  with 
hides  imported  from  countries  in  which  splenic  fever  is 
common.  The  bacillus  may  enter  the  system  through  a 
wound  or  abrasion  of  the  skin,  a  pustule  occurring  at  the 
point  of  inoculation.  The  disease  may  then  remain 
localized,  or  the  bacillus  may  enter  the  blood  and  there 
rapidly  multiplying  give  rise  to  constitutional  symp- 
toms. At  times  the  bacillus  is  absorbed  directly  into  the 
blood  through  the  alimentary  or  respiratory  mucous 
membrane  without  any  external  manifestation,  and  sets 
up  similar  constitutional  symptoms,  the  affection  being 
then  known  as  Woolsorter's  Disease.  (See  a  work  on 
Medicine.) 

tiyirqitonis. — A  red  itching  pimple  is  first  noticed,  gene- 
rally at  the  situation  of  a  slight  scratch  or  abrasion  of 
the  skin,  on  the  face  or  some  other  exposed  part.  The 
pimple  soon  becomes  converted  into  a  vc^siclo,  whilst  the 
surrounding  tissues  become  red  and  brawny.  Gangrene 
occiirs  at  the  focus  of  inJlammation,  .and  around  this  a 
ring  of  secondary  vesicles  forms.  Thus,  when  the  so- 
called  pustule  is  fiQly  developed,  it  presents  a  very 
characteristic  ap])oavanco.  In  the  centre  there  is  .a  dry 
black  sloi;gh,  around  this  a  ring  of  vesicles,  and  around 
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this  again  an  area  of  redness,  brawny  induration  and 
much  oedema.  There  is,  however,  but  little  i^ain  and  no 
suppui-ation.  The  neighbouring  lymphatic  glands  may 
now  become  enlarged  and  tender ;  feverish  sj-mptoms 
rapidly  assuming  a  typhoid  tjq^e  set  in,  and  the  patient 
dies  of  sudden  syncope,  exhaustion  or  suffocation,  or  it 
may  be  of  oedema  of  the  glottis  when  the  disease  affects 
the  neck.  Should  any  doubt  exist  as  to  the  natui'e  of  the 
disease,  it  will  be  cleared  up  by  examining  the  contents 
of  the  vesicles  for  the  bacillus. 

The  haciUus  ant/irads  is  a  rod-like  body,  straight  or 
sometimes  bent,  varying  from  to  of  an  inch  in 
length,  and  presenting  cross-markings  and  sometimes 
round  bodies  (spores)  in  its  interior.  It  multiplies  by 
fission  and  by  spores,  and  is  itself  readily  killed  by  heat ; 
but  the  spores  resist  both  heat  and  drjing,  though  thev 
are  destroyed  by  a  1  per  cent,  solution  of  perchloride  of 
mercury  and  some  other  antiseptics.  _  The  bacillus  has 
also  been  found  in  the  blood  and  in  various  tissues  of  the 
body  in  this  disease. 

The  treatment  consists  in  the  free  excision  of  the  pustule 
and  cauterization  of  the  wound  with  potassafusa,  chloride 
of  zinc,  carbolic  acid,  and  the  like.  If  this  is  done  in  time 
the  patient  usually  recovers.  When  constitutional  symp- 
toms have  developed  the  strength  must  be  supported  by 
fluid  nourishments  and  by  stimulants  when  indicated. 
Sulphide  of  soda  in  ten-grain  doses  has  lieen  recommended 
on  account  of  the  beneficial  effect  it  exercises  in  splenic 
fever  in  animals. 

General  Infective  Diseases. 

Septic.t;mia  ou  septic  intectiox. — The  term  septi- 
cfemia  is  here  restricted  to  the  condition  known  as  sejitic 
inf(!ction  ;  sei^tic  intoxication,  which  has  hitherto  lieen 
iiicduded  under  the  term  se])tica-min,  has  been  alreath" 
described  under  the  head  of  snpnTcmia.  Septica^nia.  in 
this  sense,  is  an  infectious  disease  due  to  nioculatiou  willi 
a  specific  virus  which  multiplies  in  the  blood,  and  is  pro- 
bably of  the  nature  of  a  micro-organism. 

(<nu,s('  —The  essential  cause  is  the  introduction  of  the 
specific  Virus  into  the  blood.  Tlie  virus  may  bo  derived 
from  th(!  bf.dy  of  another  ].i)tient  who  is  suffering  from  or 
has  died  of  the  diseas(\  and  maybe  conveyiMl  by  the  h;inil 
of  the  surgeon  or  the  nurse,  imperfectly  cleaned  instru- 
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meuts,  sponges,  &c.  The  minutest  qiiantity  of  the  poison 
appears  to  be  siifRcient. 

Pathology. — The  posf-n^ortem  jippeai'anccs  are  similar  to 
those  of  saprncmia.  There  is  a  like  condition  of  congestion 
of  the  nerve-centres,  gastro-intestinal  tract  and  viscera, 
with  petechise  beneath  the  seroirs  membranes,  and  stain- 
ing of  the  vessels  and  tissues.  Micro-organisms,  however, 
are  found  in  the  blood.  The  serous  cavities  often  contain 
blood-stained  serum,  and  pleurisy  and  pneumonia  may  at 
times  be  present.  The  spleen  is  generally  greatly  con- 
gested and  enlarged. 

The  symptoms  are  also  similar  to  those  of  saprremia ; 
indeed,  it  is  often  impossible  to  differentiate  between 
them.  SepticDemia,  however,  may  be  suspected  when 
there  is  evidence  of  infection  from  some  source,  or  the 
wound  is  of  such  a  size  as  to  render  it  impossible  for  the 
amoirnt  of  septic  matter  necessary  to  set  up  .septic  intoxi- 
cation to  be  formed  in  it.  It  would,  moreover,  appear 
probable  that  the  two  diseases  may  at  times  coexist  in 
the  same  subject.  Septica?mia  begins  -with  a  distinct 
rigor,  which  may  be  repeated,  followed  by  a  temperature 
of  K):i°  to  104°  or  higher.  The  symptoms,  the  chief  of 
which  are  headache,  nausea,  vomiting,  delirium,  and 
sometimes  diarrhoea,  may  run  the  same  rapid  course  as  in 
saprtcmia,  the  patient  passing  into  a  state  of  collapse  ;  or 
they  may  be  more  chi'onic  and  less  severe  in  degree 
though  similar  in  kind,  whilst  loucQcyto.sis  and  petechial 
eruptions  of  the  .skin,  or  bronchitis,  pneumonia,  pleurisy, 
or  pericarditis  may  supervene. 

Trentmerit. — Little  can  Ije  done  in  the  way  of  cvu'ative 
treatment  beyond  pre\-onting  the  intrf)duction  of  more 
poison  by  taking  the  same  local  means  to  disinfect  the 
wound  as  were  mentioned  imder  saprcomia,.  The  sanre 
good  effects,  however,  must  not  be  expected,  as  the  poison 
once  introduced  multiplies  indefinitely,  and  hence  the 
disease  is  almost  invariably  fatal.  Large  doses  of  qiunine 
or  salicylic  acid  or  svd])hito  oF  iiotasli,  however,  may  be 
giv<'n,  whilst  the  strength  should  be  siippoitod  by  iluid 
noiulshment  and  stimuliints. 

Pv.i:\nA  is  dislinguislicd  from  septicromia  by  the 
iorxnation  of  .secondary  [uuidslatic)  abscesses  in  various 
tissues  and  organs  of  llic  body.  It  I'oceivod  its  name 
on  the  erroneous  sup])o.silion  tliat  it  M'a,s  due  to  tlie 
entrance  oj"  pus  into  llic  blood,  seeing  that  it  generallv 
originates  in  coiiiu.'ctinn  w  llli  a  siip2>ura,ling  wound,  and 
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is  later  attended  witli  pmailent  collections  in  vanoiLS 
parts  of  the  body.  By  some  it  is  regarded  as  a  later  stage 
of  septica3mia,  as  previous  to  the  formation  of  the  abscesses 
the  two  diseases  are  often  clinically  indistinguishable. 
Eecent  investigations,  however,  point  to  pytemia  being  a 
disease  distinct  from  cither  septicffimia  or  saprtemia,  and 
have  further  made  it  appear  probable  that  the  tram  of 
symptoms  known  as  pytemia  are  due  to  several  diiferent 
pathological  conditions  depending  upon  distinct  though 
similar  poisons. 

Caiwc— The  immediate  cause  is  no  doubt  the  entrance 
of  a  poison  into  the  blood,  though  the  natui'e  of  the 
poison  is  hardly  known.    In  some  cases  micrococci  have 
been  found  in  the  blood,  the  tissues,  the  metastatic 
abscesses  and  the  wound.    In  other  instances,  however, 
thoue:h  careful  search  has  been  made  by  competent 
observers,  none  have  been  discovered.    It  is  probable, 
therefore,  that  there  are  at  least  two  distinct  pathological 
processes  included  under  the   term  pyfemia ;   the  one 
depending  upon  a  poison  of  the  nature  of  an  infective 
micro-organism  which  multiplies  in  the  blood,  the  disease 
being  in" this  case  distinctly  infective  in  character ;  the 
other,  in  which  no  micro-organisms  are  found,  depending 
merely  on  the  entrance  into  the  blood-  stream  of  portions 
of  a  thrombus  impregnated  with  septic  products  {jdomarncs) 
derived  from  an  unhealthy  wound,  this  form  of  the 
disease  being  rather  of  the  nature  of  saprnoraia,  com])li- 
cated  however  bv  the  formation  of  cml)olic  abscesses, 
than  a  true  infective  process.    Whatever  the  nature  _oi 
the  poison,  it  would  generally  appear  to  be  developed  in. 
or  enter  the  svstem  through,  a  wound  which  has  reached 
the  sta-'c  of  sui)]iuration  and  has  not  been  properly  drained 
and  kept  aseptic.    Pvremia  is  especially  common  after 
wounds  involvimj  bone,  owing  to  the  liability  of  the  large 
natulous  veins  'of  bono  to  become  filled  witli  ]mrulent 
thrombi,  portions  of  which  infected  by  the  poison  are 
ivMdilv    carried   awav  bv  the  blood-stream.    Hence  tlir 
Ircnuency  of  i)va^niia  after  com]ieund  fractures,  ampu- 
tations, and  excisions,  when  antiseptics  and  drainage  are 
neglected.    A-ain.    tlio    ]K.ison    may    b<>    developed  m 
decomposing  portions  -.f  the  y,lacenta  left  nftrr  child- 
birth, and  mav  then  enter  tb.'  blood  by  iniecting  the 
thrombi  in  tbe  uterine  veins,    (h  it  may  bo  ionne^l  m 
.■onneetion  witli  operations  on  tho  genito-unnnry  tract,  on 
account  oi'  tlie  dilllcultv  of  keeping  sndi  wonnds  aseptic. 
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Pj'remia,  moreover,  is  especially  frequent  after  infective 
osteomyelitis  and  infective  periostitis,  even  before  the 
suppurating  cavity  is  opened  and  exposed  to  the  outer 
air.    Here  the  poison  probably  depends  upon  a  special 
form  of  micro-organism,  as  it  ■n'ould  also  appear  to  do 
when  occurring  in  connection  with  erysipelatous  wounds, 
diifuse  cellulitis,  and  hospital  gangrene,  and  when  occur- 
ring, as  it  sometimes  does,  after  gonorrhoea,  ulceration 
of  the  intestines  in  typhoid  fever  and  dysentery,  and 
ulcerative  endocarditis.  Very  occasionally  pytemia  follows 
the  most  tri\dal  operation  or  injm'y,  as  the  .subcuta- 
neous division  of  a  tendon  or  a  portion  of  fascia.  Here, 
again,  it  is  probably  the  result  of  the  introduction  of 
infective  micro-organisms  at  the  time  of  the  operation. 
At  times  no  local  source  of  infection  can  be  discovered  ; 
the  disease  is  then  spoken  of  as  idiopathic  pytemia,  and 
it  is  believed  that  the  poison,  probably  an  infective  micro- 
organism, gains  admission,  as  in  infective  osteomj'elitis, 
periostitis,  and  ulcerative  endocarditis,  through  a  mucous 
surface.    Pytemia,  however,  is  seldom  developed  except 
where  the  patient  is  exposed  to  unfavourable  hygienic 
conditions,  amongst  which  may  be  especially  mentioned 
overcrowding  in  ill-ventilated  and  badly-drained  hospitals, 
particularly  where  a  large  number  of  suppiu'ating  and 
foul   wounds    are   congregated    together   in  the  same 
ward  :  whilst  the  general  debility  induced  by  unsanitary 
dwellings,  poor  living,  town  Hfe,  and  the  abuse  of  alcohol 
in  that  it  lowers  the  resisting  power  of   the  tissues, 
further  predisposes  to  the  disease. 

Pathology. — The  post-mortem  appearances  are  similar  to 
those  in  sopticEemia,  plus  jmrulent  collections  in  one  or 
more  situations,  or  (.lisseniinated  throughout  tlie  body. 
Thus,  thci'e  is  the  same  rapid  tendency  to  putrefaction,  dis- 
integration of  red  blood-corpuscles,  staining  of  the  vessels 
and  tissues,  minute  extravasations  {pefer/riw)  beneath  the 
serous  membranes,  congestion  of  the  -sdscora,  enlargement 
of  the  s])leen,  and  in  many  cases  the  iiresonce  of  micro- 
cocci in  the  blood  and  various  tissues  and  organs.  The 
body  is  emaciated,  and  the  skin  yellowish  and  earthy  in 
appearance. 

The  pm-ulent  collections  may  be  found  in  the  serous 
v''^'"'^'  "^'^'^'^i"^'     the  joints  and  indeed  tliroiighout 

the  body  generally.  There  niay  be  one  or  more  moderate- 
sized  colloctions  f)f  ])us:  or  an  organ,  as  tlio  lung,  may  be 
riddlod  ])y  II,  iiiniibor  of  siiia,ll  abscesses  varying  in  si/e 
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from  a  pea  to  a  nut.    The  visceral  abscesses  are  most 
common  in  the  lungs,  then  in  the  Uver,  and  next  m  the 
spleen,  kidneys  and  brain.     They  are  .situated  m  the 
periphery  of  the  organs,  i.e.,  in  the  situation  of  the 
smallest  capillaries.    Where,  however,  pytemia  foUows  a 
lesion  of  the  rectum,  the  abscesses  are  generally  found 
in  the  liver,  since  most  of  the  blood  from_  the  rectum 
passes  first  through  that  organ.    The  pus  is  sweet  and 
may  resemble  laudable  pus,  or  it  may 
be  thin  and  watery.    In  many  cases 
it  contains  micrococci.    When  there 
is  a  wound  it  is  usually  found  un- 
healthy or   putrescent,    and  sur- 
roimded  by  an  inflammatoiy  area  ; 
micro-organisms  are  often  present  in 
it.  The  veins  leading  from  the  woimd 
are  usually  filled  mth  thi-ombi,  which 
are  generally,  though  not  invariably, 
undergoing 'pimilent  softening,  and 
frequently  contain  micrococci.  'XMicre 
the  pycemia  has  originated  in  in- 
fective osteomyelitis,  infective  peri- 
ostitis, or  in  a  wound  involving  bone, 
the  veins  in  the  medulla  of  the  lione. 
and  those  leading  from  the  bone  are 
usuallv  also  found  filled  with  puru- 
lent thrombi.    If  the  affected  veins 
ar(>  followed  towards  the  heart,  the 
end  of  the  tliroml)us  will  often  be  seen  projecting  into 
the  blood  current  in  the  larger  vein  at  the  spot  wlierc  the 
smaller  ioins  it.    (Fig.  3.).)    T.astly,  coca,s  coJomcs,  yc, 
cSlectioilsof  micrococci,  are  often  found  m  the  vanoiL< 
tissues  and  organs.  , 

A  consideration  of  the  above  morbid  appearances  make.-, 
it  appear  probnbh-  that  the  metastatic  abscesses  may  be 
:r:Hl!ued  n.  several  ways:-l.  Thrombosis  ot  ^le  ve  > 
Uulingfrnm  the  wound  is  set  up  by  one  or  ^^^^vo  A  ^\^ 
conditk,ns  tlKvt  cnnmonly  produce  tl^^'"!'^^"^  ^"  l*,;^; 
suppuration  around  a  vein,  an  abscess  brealung  into  a 

vein,  .leath  of  tb-  part  from  whudi         ^"^^'V     "^^^^  ; 
The  thrombus    becomes    impregnated  with 
products  lorn.ing  in  the  wound  or  with  infec  u  imn 

,rganisn>s  intro;h,..Hl  from  witliout  The  sept  c  oi  - 
fective  changes  extend  up  the  thrombus;  portions  o  Xho 

hrombus  where  it  projects  into  a  larger  vein  aie  de- 


Fig.  35.  —  Throm- 
bosed vein.  Tlie 
thrombus  is  seen 
projecting  from  the 
KUiallcr  into  the 
Ifirser  vein. 
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tached  by  the  force  of  the  blood-stream  in  the  larger  vein, 
see  Fig.   35,  and  are  carried  away  in  the  blood,  and 
become  lodged  in  the  capillaries  of  the  lungs  or,  i^ossibly, 
escaping  thi'ongh  them,  in  the  capillaries  of  other  parts  of 
the  body.    These  emboli,  being  of  a  septic  or  infective 
natm-e,  instead  of  loading  to  the  changes  which  follow 
ordmary  embolism,  give  rise  to  septic  or  infective  in- 
flammation,   terminating  in   suppuration   and  abscess 
{■primary  embolic  abscess).    2.  Masses  of  micrococci  which 
have  gained  entrance,  either  directly  through  a  wound, 
or  indirectly  through  a  mucous  membrane,  as  in  the  case 
of  infective   periostitis,  osteomyelitis,  &c.,  arc  carried 
from  the  primary  seat  of  disease  by  the  blood-stream,  and 
become  lodged  in  the  capillaries  of  the  various  tissues 
and  organs.    There  blood-corpuscles  aggregate  around 
them,  thus  forming  a  thrombus,  wluch  softens  and  sets 
up  infective   inflammation  and  suppuration  around.  3. 
I'ortions  of  the  softened  thrombus  in  the  lung  capillaries  be- 
come detached,  and  are  carried  by  the  blood-stream  to  other 
parts  of  the  body,  where  they  in  turn  form  emboli,  which 
also  set  up  similar  infective  inflammation  and  suppuration 
{seromJarij  em.hulic    abscesses).     4.  The  tlift'use  purulent 
collections  m  the  serous  and  synovial  cavities  are  thought 
to  depend  upon  the  poisoned  condition  of  the  blood  and 
not  upon  emboli. 

The  sijmptoms  usually  set  in  with  a  rigor,  generally  a 
severe  one,  dimng  which  the  temperature  rises  to  103°, 
104  ,  or  even  higher.  Trofuse  sweating  follows.  The 
ngors  are  repeated  from  thne  to  time.  The  temperature 
chart  presents  the  same  .series  of  long  up  and  down 
strokes  characteristic  of  hectic  fever,  only  dilfcring  in 
that  the  morning  temperature  in  pyiemia  seldom  reaches 
normal.  Tlio  pulse  is  quick  ;  the  tongue  is  red  or  glazed, 
and  later,  dry  and  brown;  wasting  rapidly  sets  in;  tho 
•skm  often  assumes  an  earthy  or  jaundiced  'hue;  tlie  face 
IS  anxious,  perhaps  flushed  or  piile;  extravasations  from 
ttio  capillaries  of  the  skin  occur  producing  petechia)  ;  and 
otnor  eruptions,  though  loss  common,  as  patches  of 
^iiTthoma,  may  appear  from  time  to  time,  with  aT)]ithto  ov 

conition  of  the  fauces.  The  breath  a,nd  tlie  exhalations 
inv?  ^f'^y  ]H-c„liar  sw,.r.t  „(l,M.r,  aiul  albumen 

2,  f  f  ''T^  ^'^'""^       "I'l      a  week 

li';;  *''T."9^f^^'5«  ^'"'"^  "1  various  parts,  as  the  lungs, 
tho  l;"'  '^'^f^'*  .suppuration  may  be  set  up  in 

mosoious  cavities,  and  signs  of  pericarditis,  phairisy  or 
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peritonitis  ensue.  Diarrhoea  sets  in,  then  deHrium,  and 
the  patient  dies  exhausted  usually  during  the  second  \reek. 
In  the  mean^^'hile,  the  wound,  if  one  exists,  is  gerierally 
foul  and  suppurating:  though  later,  it  _  may  become 
dry  and  cease  to  form  pus;  in  some  chronic  cases,  how- 
ever, the  wound  may  heal.  The  fvognosn  is  extremely 
imfavourable ;  acute  cases  are  always  fatal,  eac-li  ngor 
making  the  chance  of  recovery  more  hopeless.  At  times, 
however,  the  disease  may  run  a  chronic  coiu-se  {rhrauc 
pvcemia),  differing  from  the  acute  m  degree  rather  than 
in  kind.  The  rigors  are  less  frequent,  or  none  mav  occur-. 
The  viscera,  as  a  rule,  are  not  affected^  and  the  abscesses 
show  a  special  predilection  for  the  joints.  The  patient 
may  die  after  some  weeks,  or  may  Imger  lor  some  months, 
or  Very  slowly  recover  after  one  or  more  relapses  with 
probably  stiffness  of  one  or  more  joints.  Oi  he  may 
sibsequently  die  of  phthisis,  albummima,  or  lardaceous 

rrfafmf7if.-Little  or  nothing  can  be  done  in  the  way 
of  treatment  in  acute  cases  when  once  the  «;"^ic  pi^ 
cess  is  established,  beyond  supportmg  the  strength  by 
Slid  nourishments  and  stimulants,  opening  abscesses  a^ 
?h^y  a^-e  formed,  and  placmg  the  patient  under  the  nio  t 

avotu-ablc  hygienic  cond  tions  possible.  ^^^^^^  .^^^^^^^^^  ^ 
of  course  be  taken  to  dram  the  wound  and  rendei  it 
nsept  c  i  this  lias  been  neglected.  Qumme  m  large 
doses  is  generally  advised,  but  little  must  be  expected 
S  it  In  infective  osteomyelitis  and  periostitis  ampu- 
t  "n  through  the  joint  above  the  afocted  bone  sho^^^^ 
be  done  if  pyaemia  ajipears  imminent  but  ha*  not  liUl> 
S^cS^d  it£}f.  m  Chronic  ca^es,  J^^^^^^ 
has  ensued,  a  sea  voyage  or  residence  at  Aix-la-Uiapelle 
nr  other  suitable  spa  may  be  of  beueht. 

Glanb1':ks  is  an  infective  disease  common  among.! 
horserand  occasionally  communicated  to  man  by  mocu- 

ation  th  iugh  a  wound  or  the  unbroken  mucous  meni- 
K"n.    n^i.^poison  is  believed  to  be  n  ^pocihc  fmm  of 


K-rn,.n     The  noison    s  believed  to   De  n  s  n'ln.^  - 


li)  by  r,  pSulnr  creption,  rccmbling  lh»t  of  m.ll-pox, 


GL.\]S'DEKS 


—  HYDEOPHOBIA. 


151 


on  the  skin  and  mucous  membrane  of  the  respiratory 
and  digestive  tract ;  and  (3)  by  the  formation  of  circum- 
scribed nodules  in  the  subcutaneous  and  muscular  tissue, 
which  usirally  soon  break  down  into  abscesses  and  foul 
ulcers.  These  signs  are  ushered  in  and  accomijanied  by 
fever,  which  rai)idly  assumes  a  typhoid  type,  and  is  some- 
times preceded  by  a  rigor.  Symptoms  of  pneumonia  or 
pleui'isj-,  or  -s-oiniting  and  diarrhcea  ensue,  according  as  the 
respii-atory  or  alimentary  tract  is  chiefly  affected,  and 
death  usually  takes  place  within  a  week  from  sapriemia, 
septica:'mia,  or  pytemia.  In  the  cJirom'c  form  the  consti- 
tutional symptoms  are  less  severe,  and  the  patient  may 
linger  for  months,  or  even  recover. 

In  the  horse  the  disease  is  spoken  of  by  veteiinary 
sm-geons  as  "farcy"  when  the  lympathic"  vessels  and 
glands  are  principally  affected,  the  swellings  opposite  the 
valves  in  the  lymphatics  forming  the  so-called  "fura/- 
bii.ds;  "  and  as  (jlaiulers,  when  the  disease  falls  chielly 
upon  the  nasal  mucous  membrane.  In  man  the  two 
processes  generally  occur  together  as  above  described. 

Treatment. — Beyond  supporting  the  patient's  strength 
with  concentrated  fluid  nourishment,  opening  abscesses 
as  they  occm',  dressing  the  ulcers  autiseptically,  and 
syringing  out  the  nasal  chambers  with  antiseptic  lotions, 
little  or  nothing  can  be  done,  as  no  treatment  appears  to 
have  been  hitherto  of  any  avail. 

HYDRoniOBiA  is  a  disease  depending  upon  a  specific 
poison  introduced  into  the  system  through  the  medium 
of  the  saliva  of  a  rabid  animal.  In  the  human  subject  it 
IS  generally  the  result  of  the  bite  of  a  dog,  occasionally 
of  a  cat,  and  more  rarely  of  a  wolf  or  a  fox.  At  times 
moculation_  has  occurred  through  a  scratcli  which  has 
been  only  licked  by  the  affected  animal,  and  once  through 
making  a  post-morttrn  examination  oil  a,  sul)joct  who  had 
died  of  the  disease.  All  persons  hiiUm  do  not  ha,ve  liydro- 
])hobia,  a  fact  which  may  ])ossibly  in  part  doi)end  upon 
the  saliva  iK'ing  wip<;d  oft  the  tooth  in  its  pa,ssage  through 
the  clothes.  Thus,  wliihi  one  half  of  those  bitten  are  said 
to  be  affected,  nine-tentlis  of  those  attacked  in  the  face 
fall  victims,  but  only  one-fifth  of  those  who  are  bitten 
through  the  clothes.  "The  excessive  danger  of  bites  on 
the  face  appfars,  moreover,  to  be  duo  in  part  to  the 
greater  vascularity  (jf  the  tissues  of  tliis  region,  and  con- 
sequently tlie  more  rapid  absorption  of  the  poison,  and  in 
part  to  the  inability  of  the  patient  to  apply  suction.  The 
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average  perind  of  incubation  varies  from  six  week.s  to 
three  months.  Although  it  is  said  that  the  incubation 
IjeriocI  has  been  as  short  as  two  clays,  and  as  long  as 
twenty  years,  two  weeks  to  two  years  maj'  jiractically  be 
given  as  its  limits.  There  are  no  sjnnptoms  dmiug  this 
period.  The  vesicles  or  lyssce  said  to  occur  under  the 
tongue  fi'om  the  third  to  the  ninth  day  after  the  bite  do 
not  appear  to  be  a  constant  phenomenon. 

Fat  ho]  Of/ 1/. —  The  principal  post-vwriem  changes  have 
been  founcl  in  the  medulla,  especially  about  the  region  of 
the  glosso-pharyngeal,  pneumo-gastnc  and  hypo-glossal 
nuclei,  and  in  the  cerebral  cortex.  They  consist  in  the 
infiltration  of  the  perivascular  .sheaths  with  leucocytes, 
thrombosis  of  the  medium-sized  vessels  with  small  ha?mor- 
rhages,  and  degeneration  of  the  nerve  cells.  The  theory 
now  generally  held  with  regard  to  the  pathology  of  the 
disease  is  that  the  poison  after  remaining  for  a  variable 
time  dormant  in  the  woimd,  multiplies  or  matiu-es  ;  and 
then  that  either  it  or  its  products  slowly  enter  the  blood 
and  set  up  a  specific  inflammation  in  the  medulla  and 
cerebral  cortex,  whereby  their  power  of  resistance  to 
reflex  irritation  is  diminished  or  lost.  Hence  the  occtu-- 
rence  of  the  spasm  on  the  .sliglitest  provocation.  Finally, 
t'jat  should  the  patient  not  succumb  to  spasm  of  the 
glottis  or  muscles  of  respiration,  the  affected  nerve-cen- 
tres become  exhausted  and  no  longer  respond  at  all  to 
the  reflexes  necessary  to  carry  on  life,  and  the  heart's 
action  in  consequence  coasos.  The  nature  of  the  poison  is 
not  known,  though  the  belief  is  gaining  ground  that  the 
disease  depends  in  some  way  upon  a  micro-organism,  since 
rod-like  bodies  have  been  discovered  in  connection  with 
the  hccmorrhagic  lesion  in  the  cerebral  cortex,  and  a 
micro-organism  has  been  is(datod  by  inoculating  fowls 
-ndth  the  virus  taken  from  rabid  animals. 

Si/mptoms. — Tingling  or  itcliing.  and  .sometimes  iiillam- 
mation  or  vesication  about  the  site  of  the  wound,  whicli 
has  generally  long  since  cicatrized,  enlargement  of  the 
neighbourinir  lymphatic  glands,  and  nervous  irritability, 
ai-o  described  a.s  premonitory  symptoms,  but  do  not  ap])car 
to  occur  in  all  cases.  The  disease  is  usually,  though  not 
invariably,  ushered  in  by  a  feeling  of  mental  dejiression 
and  melancholia,  anxiety  and  often  gastric  distiu-bancc. 
Sometimes  a  slight  (lidiculty  in  swallowing  and  a  peculiar 
click  in  rcs]iirati(in  due  to  spasm  of  the  iliajihragm  is 
noticed.     After  Uvo  or  three  to  four  or  five  days  the 
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disease  becomes  fiilly  develoi^ccl,  and  the  patient  is  unable 
to  swallow  in  consequence  of  the  muscles  of  deglutition 
being  thrown  into  spasm  when  he  attempts  to  do  so.  The 
spasms  of  the  respiratory  muscles  become  more  pi'O- 
nounced,  the  diaphragmatic  spasm  causing  the  patient  to 
emit  a  peculiar  sound.  Hence  the  popular  saying  that 
he  barks  like  a  dog.  The  spasm  of  the  muscles  of 
deglutition  are  at  first  only  excited  by  attempts  to  swal- 
low, but  subsequently  the  sight  of  water,  or  the  sound  of 
its  trickling  from  one  vessel  to  another,  or  even  a  blast 
of  cold  air  or  a  sudden  light  is  sufRcient  to  set  it  up.  In 
addition  to  the  spasms,  the  patient  suffers  from  hallucina- 
tions, and  viscid  saliva  escapes  from  his  mouth.  The 
acute  stage  generally  lasts  from  one  to  four  days,  some- 
times as  long  as  ten  days  ;  death  being  due  to  exhaustion, 
spasm  of  the  glottis,  or  spasm  of  the  respii'atory  muscles. 
Sometimes  a  delusive  calm,  during  which  the  convulsions 
cease,  occiu-s  for  half  an  hour  to  an  hour  or  so  before 
death,  which  then  takes  jilace  from  asthenia. 

Diacjivisis. — The  intenaittent  character  of  the  spasms 
[dunic  spasms),  the  hallucinations,  and  the  escape  of 
viscid  saliva  from  the  mouth,  will  generally  serve  to  dis- 
tinguish hydrophobia  from  tetanus  following  the  bite  of  a 
df)g,  and  from  false  or  hysterical  hydrophobia.  In  the 
latter  case,  too,  the  convulsions  will  cease  when  the  patient 
is  put  under  chlorofoi'm. 

Treatment. —  If  the  patient  is  seen  immediately  after 
the  bite,  we  should  endeavovu'  to  remove  the  poison  from 
the  woimd,  or  else  destroy  it.  This  may  be  attempted  by 
suction,  a  propeduro  which  appears  to  be  quite  safe  pro- 
vided there_  is  no  crack  or  abrasion  about  the  lips  or 
tongue ;  or  if  at  hand,  a  cupping  glass  may  be  applied. 
The  parts  should  afterwards  be  excised  or  thoi'oughly 
cauterized,  the  best  caustics  being  nitric  acid,  nitrate  of 
silver,  caustic  potash,  !i,nd  pure  carbolic  acid.  If  the  wound 
has  already  healed  when  the  ])aticnt  is  scon  the  cicatrix 
^-h()^^kl  be  cut  out.  The  inoculation  with  attenuated  virus 
as  practised  in  Paris  by  M.  I'astcur  should  not  be 
neglected,  although  we  are  hardly  in  a  position  at  pre- 
sent to  judge  of  its  value  as  a  ])ro])hykactic.  "When  the 
disease  is  once  established  nothing  has  hitherto  ])roved  of 
any  avail.  Chloral,  opium,  oi'  chloroform  in  ay  bo  given 
to  allovifite  the  sjiasras  ;  and  subcutaneous  injections  of 
pilocarpin  and  curare,  wliich  arc  said  to  have  been  suc- 
cessful in  one  of  two  cases,  may  bo  tried.    The  patient 
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stoulcl  be  isolated  and  placed  iu  a  darkened  room,  and 
every  source  of  irritation  avoided. 

Tetajs^us  is  a  disease  in  wliich  the  voluntary  muscles 
are  thrown  from  time  to  time  into  a  state  of  intense  spasm, 
whilst  they  remain  iu  the  intervals  in  a  condition  of  con- 
stant contraction  [tonic  s-pasvi). 

Cause. — Tetanus  is  generally  attributed  to  a  lesion  of 
the  peripheral  nerves ;  but  recent  researches  render  it 
highly  probable  that  it  is  an  infective  disease  depending 
upon  a  specific  virus  generated  by  the  growth  of  a  micro- 
organism. It  is  especially  prevalent  in  hot  climates,  and 
amongst  the  negro-races,  and  occurs  more  often  in  men 
than  in  women,  and  in  military  than  in  civil  practice.  It 
is  seldom  met  with  in  this  coimtry  except  in  connection 
with  a  wound,  and  is  especially  common  after  lacerated 
and  pimctured  wounds  and  burns ;  but  it  has  been  known 
to  occur  after  every  kind  of  wound,  from  a  mere  scratch, 
or  the  ligature  of  a  pile  or  the  umbilical  cord,  to  amputa- 
tion of  the  thigh  or  other  capital  operation.  Tetanus, 
however,  has  been  more  often  observed  to  occur  when  the 
wound,  whatever  its  cause  and  character,  is  iu  a  septic 
condition.  Exposure  to  cold,  damp,  and  sudden  changes 
of  temperature  are  believed  to  influence  its  production, 
and  where  tetanus  occurs,  as  it  sometimes  does,  indepen- 
dently of  a  wound,  are  regarded  by  some  as  the  essential 
cause.  It  is  more  probable,  however,  that  tliese  condi- 
tions merely  act  as  depressing  agents,  and  that  the  micro- 
organism in  these  cases  gains  admission  through  a  scratch 
or  abrasion  which  has  been  overlooked,  or  by  absorption 
through  the  unbroken  nuicous  or  cutaneous  surface. 

Tetanus  appears  to  be  inoculable  from  animal  to 
animal,  and  from  animals  to  man,  since  a  veterinnry 
surgeon  has  lately  died  of  tctaiuis  after  making  a  post- 
mortem examination  on  a  horse  dead  of  the  disease. 

P((ili('l(i(iy.—1i\it  little  is  discoverable  on  posf-vwriem 
examination.  At  times  tlie  nerves  leading  from  the  wound 
liave  been  found  congesteil,  at  other  times  unaltered  in 
appearance.  Hypera'miaof  the  medulla  and  cord,  exuda- 
tion in,  and  degeneration  of  the  grey  matter,  and  hicmor- 
rhnges  in  tlu!  white;  columns,  have  been  noted  iu  some 
cases;  whilst  in  others  nothing  abnormal  in  the  nerve- 
centres  has  beim  discovered.  Two  distinct  views  arc  held 
as  to  the  pathologvot  fho  disease,  and  may  thus  be  briefly 
stated:—!.  That  "the  disease  depends  upon  a  primary 
lesion  of  the  peripheral  nerves,  and  that  the  irritation  thus 
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produced  is  conveyed  by  the  inj  ured  nerve  to  tlie  nerve 
centres,  wliere  it  becomes  persistent  and  continniug  after 
the  real  cause  has  been  removed,  gives  rise  to  mus- 
cular spasm  in  various  parts  of  the  body.  2.  That  the 
disease  is  due  to  a  specific  vii'us  which  affects  the  medulla 
and  cord  in  a  way  similar  to  str)-chnine.  The  virus  is 
believed  to  be  a  chemical  compound  of  the  nature  of  a 
ptomaine  (tetanin,  tetano-toxin,  &c.),  and  to  be  irsually 
generated  in  a  woimd  by  the  growth  of  a  sijecific  micro- 
organism. When  no  wound  exists,  it  is  further  believed 
that  the  ^drus  may  gain  admission  by  absorption  through 
the  unbroken  mucous  or  cutaneous  surface.  The  micro- 
organism is  supposed  to  be  a  bacillus,  but  an  absolutely 
puxe  culture  has  not  yet  been  obtained.  This  bacillus 
has  been  found  in  many  kinds  of  ordinary  earth,  thus 
serving  to  explain  the  frequency  of  tetanus  in  the  wounded 
who  have  been  allowed  to  lie  on  the  ground  after  battles. 
It  has  also  been  found  in  soil  taken  from  beneath  the 
floor  of  wards  in  which  several  cases  of  tetanus  have 
occurred.  From  recent  researches  it  would  appear  that 
the  bacillus  only  exists  in  the  wound  ;  not  in  the  blood  or 
nervous  system. 

The  symptoms  usually  begin  by  a  feeling  of  stiffness  in 
the  muscles  of  the  neck  ;  the  patient  complains  that  he 
is  unable  to  open  his  mouth  widely  [trismus),  and  that  his 
throat  feels  sore  on  swallowing.  On  examination,  the  mus- 
cles of  the  neck,  themasseters,  and  perhaps  the  abdominal 
muscles,  are  found  hard  and  rigid,  and  the  face  presents 
a  characteiistic  expression  from  the  angles  of  the  moiitli 
being  drawn  slightly  upwards  by  the  contraction  of  tho 
facial  mirscles.    Later,  other  of  the  vokmtary  muscles, 
especially  those  of  respiration,  become  aifected,  and  distinct 
spasms  attended  with  severe  pain  and  varying  in  dura- 
tion, occur  from  time  to  time.  Tho  spasms  are  induced  by 
the  slightest  irritation,  a  breath  of  air,  the  least  noise, 
the  merest  touch,  and  the  remissions  become  shcu'ter,  or 
only  partial,  as  the  disease  is  fully  established.  During 
the  spasms  the  face  assumes  an  expression  of  intense 
anguish  (r/.sn.s  sardonicus),  the  respira,tions  and  jiulse  are 
f[uickcnod,  and  the  body  is  variously  contorted.  Thus, 
when  tho  spinal  muscles  are  chielly  aifocted  the  back 
becomes  archcid,  so  that  in  severe  cases  the  patient  rests 
only  on  his  head  and  heels  [opisthoionos);  more  rarely  the 
body  is  bent  forward,  l)cing  rolled  up  as  it  were  like  a 
ball  {em.pr(isthotonos) ;  whilst  still  more  rarely  it  may  bo 
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drawn  to  one  or  otlier  side  [pleurostliotonos).  Tlie  skin  is 
bathed  in  persi^iration,  the  urine  concentrated  and  high 
coloiu'ed,  and  the  bowels  are  obstinately  confined.  The 
temperatm'e  may  remain  normal,  or  be  but  sHghtly 
raised;  though  sometimes  shortly  before  death  it  runs 
very  high,  and  has  been  known  to  register  112'  Fahr. 
The  patient  is  unable  to  sleep,  but  the  intellect  continues 
clear  to  the  end.  Death  may  occur  from  spasm  of  the 
glottis,  spasm  of  the  respiratory  muscles,  or  from  ex- 
haustion or  syncope.  Eecoverj-  hardly  ever  takes  place 
when  the  symptoms  are  acute,  but  if  the  patient  survive 
till  the  twelfth  day  the  jDrognosis  is  more  favourable,  and 
becomes  more  and  more  so  evei-j-  day. 

Diagnosis.  — From  strychnia  poisoning  and  hydi'O- 
phobia,  tetanus  is  distinguished  by  the  sjjasms  being  of  a 
tonic  instead  of  a  clonic  character,  and  fiu'ther  from 
hydi'ophobia  by  the  absence  of  hallucinations  and  the 
discharge  of  viscid  saliva,  signs  which  are  characteristic 
of  that  affection. 

Treatment. — Nothing  in  the  way  of  sjiccifics  has  hitherto 
been  found  for  the  disease,  (  'urare,  Indian  hemp,  Calabar 
bean,  eseiine,  and  numerous  other  drugs  have  been  tried, 
and  signally  failed,  at  least  in  the  acute  form  of  the 
disease.  Chloroform,  although  it  prevents  the  .spasms 
while  the  patient  is  under  its  influence,  appears  to  lie  of 
no  jtermanent  benefit.  All  that  can  bo  done  is  to  attempt 
to  tide  the  patient  through  the  first  few  daj-s  in  the  hope 
that  the  affection  may  become  chronic.  Thus  his  strength 
must  be  supported  with  fluid  nourishment,  administered 
by  the  roctiun  if  he  is  unable  to  swallow,  ;ind  the  sjiasms 
as  much  as  possible  prevented  by  the  most  absolute  quiet, 
the  avoidance  of  all  sources  of  irritiitiou,  and  the  employ- 
ment of  such  sedatives  as  Indian  ]iein]i,  bromide  of 
potassium,  chloral  or  opiuui.  If  the  latter  is  chosen,  it 
should  be  ]iushed  to  the  extreme  verge;  of  safety.  In  the 
few  cases  1  have  seen  recover,  the  iiatient  was  treated  by 
excessive  doses  of  this  drug.  The  bowels  should  be 
cleared  by  purgatives  or  eneinata.  Locally,  under  any 
circumstances,  means  .should  be  taken  to  render  the 
Avound  ase]itic.  and  in  the  light  of  recent  researches  that 
seem  to  show  that  tetanus  is  due  to  a  poison  generated  by 
micro-organisms  which  exist  only  in  the  wound,  the  prac- 
tice of  free  incision  of  the  injured  part  and  subsequent 
thorough  cauterization  on  the  first  appearance  of  the 
syni]itonis,  cMninienils  itself  for  ado]ition. 
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SECTION  III. 
Injuries  of  Special  Tissues. 

INJURIES  of  bones. 

Fractures. — A  fracture  may  be  defined  as  a  sudden 
and  forcible  solution  of  continuity  of  a  bone. 

The  causes  of  fracture  are  predisposing  and  exciting. 

1.  The  ijredisposing  causes  may  be  enumerated  as  senile 
atrophy,  fattj^  degeneration,  rickets,  moUitics  ossium, 
locomotor  ataxy,  strumous,  tuberculous  and  syjjhilitic  in- 
flammation, caries  and  necrosis,  and  malignant  growths ; 
in  brief,  any  condition  rendering  the  bone  imusually 
fragile,  to  which  may  be  added  the  male  sex  as  moi'e 
frecpiently  exposing  to  violence.  The  exciting  causes  are 
either  extej-nai  violence  or  muscular  action.  1.  External 
violence  may  be  direct  or  indii'ect.  In  fracture  from  direct 
violence  the  bone  is  broken  at  the  spot  where  the  violence 
is  applied.  Such  fractm-es  are  usualty  attended  with 
more  serious  consequences  than  fractui'cs  from  indirect 
violence,  since  the  soft  parts  are,  as  a  rule,  much  injured, 
and  the  fragments  comminuted  or  fissured,  and,  perhaps, 
driven  into  important  organs,  as  the  lung  in  fracture 
of  the  ribs,  or  the  brain  in  fractiu'e  of  the  cranium,  &c. 
In  indirect  violence  the  fracture  occurs  at  a  distance  from 
the  spot  where  the  violence  is  applied,  as,  for  instance,  a 
fracture  of  the  clavicle  from  a  fall  on  the  arm.  The  bone 
usually  breaks  at  its  weakest  spot,  and  the  fracture  may 
bo  I'cndered  compound  from  the  fragments,  which  are 
very  sharp  and  irregular,  being  driven  through  the  soft 
parts.  Fracture  from  indirect  violence  is  most  common 
in  the  bones  of  the  extremities,  and  the  base  of  the  skull. 

2.  Muscular  action,  except  in  the  case  of  the  jiatella,  is  not 
a  common  cause  oi  fracture.  When  the  long  bones  are 
broken  in  this  way,  they  arc;  usuafly  the  seat  of  some  of 
the  diseases  mention(!(l  above  as  ]jredisposing  cuises. 
When  a  bono  infiltrated  with  a  malignant  growth,  or 
.softened  by  molliticis  ossium,  breaks  fronr  very  slight 
violence,  the  fracture  is  said  to  occur  spontaneoushj . 
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Varieties  of  fracture. — A  fracture  is  said  to  be  simph 
wlien  the  skin  covering  it  is  not  broken ;  compound  wLon 
a  "woimcl  througli  the  skin  and  soft  parts  leads  down  to 
the  seat  of  the  fracture.  Whether  simple  or  compound, 
fractures  are  further  spoken  of: — 1.  According  to  their 
extent,  as : — complete,  Avhen  the  bone  is  broken  quite 
across  ;  incomplete,  or  greenstick,  when  partially  broken 
and  partialh'  bent ;  comminuted,  when  broken  into  several 
pieces  ;  txnd  multiple,  when  two  or  move  distinct  fractiu'es 
occur  in  the  same  bone,  or  in  different  bones.  2.  According 
to  the  condition  of  the  fragments,  as  : — imjMcfed,  when 
one  fragment  is  driven  into  another:  fissured,  when  there 
is  a  mere  crack  through  the  bone  without  displacement ; 
depressed,  when  one  fragment  is  pressed  in  below  the 
surface,  as  in  some  fractures  of  the  cranium  ;  punctured, 
when  there  is  a  small  perforation  with  driving  inwards  of 
the  fragments  :  and  splintered,  when  only  a  fragment  of 
bone  is  chipped  off.  3.  According  to  the  line  of  fracture, 
as : — transverse,  ohlique,  spiral,  longitudinal,  or  stellatf, 
terms  which  sufficiently  explain  themselves.  A  fracture, 
moreover,  is  said  to  be  complicated,  when  associated  with 
other  injuries,  as  rujiture  of  the  main  artery  of  the  limb, 
implication  of  a  large  joint,  &c. 

Displacement  of  the  fragments,  es])ecially  in  the  bones  of 
the  limbs,  commonly  occurs,  except  the  fracture  is  trans- 
verse, when,  as  in  the  case' of  the  tibia,  there  may  be 
little  or  none.  The  causes  of  the  dis]ilacement  may  bo 
(uitunerated  as  :  1.  The  weight  of  the  limb  acting  on  the 
lower  fragment ;  2.  ISIuseular  contraction  ;  and  o.  The 
violence  producing  the  fracture.  The  amount  of  dis- 
placement will  depend  in  part  on  the  direction  of  the  line 
of  fracture,  and  in  part  on  whcthei-  the  periosteum  is  or  is 
not  torn.  Thus  the  displacement  is  usually  considerable 
w]\en  the  fractiu'o  is  oblique,  insignificant  when  trans- 
verse, es])ccially  if  the  periosteum  is  intact.  The  dis- 
placement is  spoken  of  as  angular,  latend.  longitudinal. 
and  rotatory,  according  to  the  direction  wliicli  the  frag- 
ments bear  to  each  other. 

,S)V/)i.s.— P,efore  examining  for  fracture,  the  clothos 
should  be  carefully  removed,  and  the  parts  handled 
tenderly-,  lest  a  sim]")le  frai'ture  be  converted  into  a  com- 
poiuul  by  a  sharp  fragment  being  driv(>n  thror.gh  the 
skin.  Tims,  in  tlie  c;isc  of  the  h'g.  the  boot  sli.add  bo 
cut  (iff,  the  trousers  rii)])ed  up  tho.«eam.  and  the  stocking 
split  witli  scissors.    'I'lic  injured  side  shoidd  always  be 
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compared  with  the  sound  side.  The  general  signs  of 
fracture  are  : — 1 .  Alteration  in  the  shape  of  the  part ; 
2.  Swelling ;  3.  Loss  of  function ;  4.  Preternatural 
mobility ;  5.  Shortening ;  6.  Pain  ;  7.  Crepitus  ;  8.  The 
sensation  of  a  sudden  snap  or  giving  way  of  the  bone 
experienced  by  the  patient.  No  one  of  the  above  signs 
alone,  except  crepitus,  is  absolutely  diagnostic  of  fractm-e; 
and  crepitus  itself,  when  the  fragments  are  impacted,  may 
be  absent,  or  may  be  simulated  by  joint- crepitus,  effusion 
into  the  sheaths  of  tendons,  emphysema,  and  by  the 
grating  of  osteoi^hytes  in  chronic  osteo-arthritis.  True 
crepitus,  however,  having  been  once  felt,  can  hardly 
afterwards  be  mistaken  ;  it  is  readily  distinguished 
from  false  crepitus  b}'  its  harsher  and  more  grating 
character.  The  shorten  iufi  may  be  natural  or  due  to  some 
previous  injury  or  disease,  as  a  former  fracture,  osteo- 
arthritis, &c.  ;  it  also  occurs  in  dislocation.  Increased 
mohility  may  not  be  present,  as  when  a  fractui-e  is  firmly 
impacted.  Pain  may,  of  course,  occur  from  causes  other 
than  fracture ;  it  may  often  be  elicited  in  fracture  wlien 
crepitus  cannot  be  obtained.  Swelling,  loss  of  function, 
and  cdferation  In  the  slnipe  of  the  part  may  be  present  in 
other  injuries,  but  are  useful  signs  in  some  forms  of 
fracture.  Too  much  weight,  it  need  hardly  be  said, 
should  not  be  given  to  the  patient's  sensations ;  as  a  snap 
or  feeling  of  the  bono  giving  way  may  occur  in  rupture  of 
a  tendon,  ligament,  &c. 

The  Diagnosis  is  often  difficult,  especially  : — 1.  "When 
the  fracture  is  near,  or  extends  into,  a  joint,  owing  to 
effusion  of  blood  or  syno-vial  fluid  into  the  joint-cavity. 
2.  When  there  is  great  extravasation  of  blood,  or  later, 
effusion' of  inflammatory  products  about  the  fragments. 
.3.  "When  the  fracture  is  transverse,  and  tliero  is  no  dis- 
placement, especially  if  the  fragments  ai'o  held  in  i:>osition 
by  a  companion  bono,  as  the  fibula  in  fracture  of  the 
tibiii.  '1.  "WHien  the  fractui'o  is  sul)i")e'iiosteal.  In  the 
cranium,  a  simjile  uncomplicated  fissured  fracture  cannot 
bo  diagnosed. 

Hon!  to  obtain  crepitus. — Gras])  the  limb  firmly  above 
and  bf;low  the  siispected  fi'acturo,  and  when  there  is 
shortening,  make  extcnsif)n  to  bring  the  rough  surfaces 
into  contact.  Then  gently  attempt  to  move  the  lower  on 
the  upjier  fragment.  Having  once  assured  yourself  that 
crej)itiis  is  present,  desist  from  your  mn,ni])nlations,  as 
they  not  only  givo  tin'  ])a11nnt  ]>ain,  but  iiijiire  tlio  soft 
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parts.  In  some  cases,  as  m  fracture  of  the  neck  of  the 
femur,  where  the  nature  of  the  injury  from  the  jn-esence 
of  other  signs  is  quite  obvious,  crepitus  should  not  be 
sought,  lest  an  impacted  fractui'e  be  rendered  non- 
impacted  and  afterwards  remain  vmunited,  or  tlie 
periosteum  uniting  the  fragments  be  torn,  and  a  like 
result  ensue. 

The  Method  of  Union,  is  similar  to  that  which  occurs 
in  the  healing  of  a  wound  of  the  soft  parts  by  the  first 
intention.  Blood  is  at  first  extravasated  between  and 
around  the  frao-ments  (Fig.  36).    Then  quickly  follows 


Yn:,  .36.  Uiugraiu  of  the  fnisjmcnts  a  few  l)our.«  iifter  .simple 

fracture.  The  periosteiiiu  is  torn  ragged,  and  separated  for 
a  slight  distance  above  and  helow  tlie  fracture  from  the  bone. 
Bloofl  is  extravasated  between  tiic  fragments,  in  the  medullarv 
canal,  and  in  the  iieriostenm  and  other  soft  tissues  surrounding 
the  fracture. 

Pjq_  37_  Diagram  of  the  process  of  repair  in  simple  fracture. 

A.  Eiisheathhig  calhiR  :  n.  Internal  callus -.  r.  Permanent  callus. 
Commencirig  ossitication  of  the  cnsheathing  callus  is  indicated  by 
the  darker  shading  at  the  angle  between  the  iieriosteum  and  tlie 
bone. 

a  simi.Uj  traumatic  innummation  :  the  ])criostoum,  and 
adiacent  soft  tissues,  together  with  the  medulla,  become 
infiltrated  witli  leucocytes,  whu'h  have  escaped  from  the 
vessels  of  the  inflamed  periosteum,  medulla,  and  bone. 
The  infiumination  subsides  in  a  few  day.s,  leaving  the 
fragments  embedded  in  a  mass  of  soft.  red.  g'elatinmis 
material  ((/r'iniilaliu,,  ii-mir),  derived  chiefly  irom  the 
Icucocvles;  but  according  to  some  observers  m  part  from 
the  remains  of  th(-  extravasated  bloo<l  that  has  not  been 
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absorbed.    This  granulation  tissue,  wliiub  is  called  callux, 
consists  hero,  as  in  the  union  of  soft  jaarts,  of  small  round 
cells  with  a  small  amount  of  firm  intercellular  substance, 
and  delicate  loops  of  capillaries,  which  are  derived  iu  part 
from  the  vessels  in  the  Haversian  canals,  and  iu  part  from 
the  vessels  in  the  periosteum  and  adjacent  soft  tissues. 
It  is  found  (1)  replacing  the  periosteum,  and  extending 
for  some  tUstance  around  the  bone,  above  and  below  the 
Hne  of  fractm-e,  forming  a  spindle-shaped  tumour,  by 
which  the  ends  of  the  fragments  are  surrounded,  as  it 
were,  with  a  ferrule  {ensheathing  callus.  Fig.  37.  a);  (2) 
replacing  the  medulla  for  some  little  distance  up  and 
down  the  medullary  canal  {uderncd  callus,  Fig.  37,  b)  ; 
and  later  (3)  between  the  ends  of  the  fragments  {permanent, 
mtermediate  or  ch-Ji ivitive  callus,  Fig.  37,  c).   The  ensheath- 
ing callus  and  internal  callus  are  gradually  organized 
into  fibrous  tissue,  becoming  harder  and  firiner,  "and  in 
animals  and,  iu  some  instances,  in  children,  are  con- 
verted into  cartilage,  or  fibro-cartilage.    The  outermost 
layers  of  the  fibrous  tissue  into  which  the  ensheathing- 
callus  is  thus  converted,  form  a  new  periosterrm.  Ossifi- 
cation of  the  ensheathing  callus  now  begins — generally  in 
the  angle  between  the  periosteum  and  the  lione,  and 
proceeds  along  the  surface  of  the  bone,  whore   it  is 
preceded  by  the  formation  of  cells  like  osteoblasts,  and 
also  along  the  surface  of  the  ensheathing  callus  beneatli 
the  new  periosteum,  till  the  two  layers  of  ossifying 
callus  meet  opposite  the  line  of  fracture.  Ossification 
of  the  internal  callus  goes  on  at  the  same  time.  I'er- 
manent  callus,  as  soon  as  the  ends  of  the  bone  are  thu> 
fixed  by  the  enslieatliing  and  internal  callus,  is  formed 
bet^-een  the  ends  of  the  fragments,  and  later  also  under- 
goes ossification.     It  is  probably  derived  from  leucc- 
cytes  which  have  escaped  from  the  vessels  in  the  en- 
larged Haversian  canals  of  the  inllamed  and  softened  ends 
of  the  fragments.    Tlie  ensheathing  callus  and  internal 
callus  having  discliart^'ed  their  functions,  are  now  <n'a- 
duaUy  absorbed.         "  ° 
_  'Whore  th(!  ends  of  tl\e  fragments  overlap,  the  ensheath- 
ing callus  fills  up  llic  angles  ;  and  Avhilo  tlie  o]mn  end  of 
the  medullary  (-anal  in  each  fragment  is  thus  closed  its 
conhnuity  through  the  ]>nm-  is  restoi'cd  bv  the  absori)ti()n 
ot  th.;  mtorvenmg  walls  of  tlie  contiguous  and  overlappiu"- 
tmginonts  (Fig.  Wh,,n  tlio  fragments  are  iu  good 

^P])osition,  and  are  kept  at  rest,  little  or  no  enshoathina' 
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callus  is  formed;  but  when  there  is  much  displaceraent, 
or  rest  is  impossible  as  in  fractured  ribs,  or  difficult  to 
obtain  as  in  a  fractured  clavicle,  a  considerable  amount  is 
nroduced.  In  children,  even  when  the  parts  are  kept  at 
rest  and  in  good  apposition,  the  formation  of  much  eu^ 
sheathing  callus  is  the  rule       .  ^.    ^.       „  , 

Treatmeut.-TIeve  .  only  the  mchcations  for  treatment 
will  be  pointed  out.  The  particular  methods  will  be  given 
under  Special  Fractures.  . 

A.  Treatment  of  simple  fracture.-The  indication^  aie- 
(l)  to  reduce  the  fractui-e,  that  is,  to  place  the  fragments 
n  apposition,  so  as  to  restore  as  far  as  possible  the  bone 
to  its  normal  shape;  (2)  to  keep  it  m  this  position  by 
properly  applied  apparatus  till  firm  union  has  occuried 
03)  to  promote  the  restoration  of  the  norma  functions 
of  the  part ;  and  (4)  to  attend  to  the  general  health  and 
comfort  of  the  patient.  n  j  ,„+f;ncr 

1   The  redudion,  or  as  it  is  popularly  caUed  the  setting 
of  the  fracture,  should  not  be  undertaken  till  the  appa- 
ratus into  which  the  limb  is  to  be  permanently  placed  i. 
ready  •  but  the  fragments  should  be  temporarily  hxed  so 
as  to  prevent  further  injm-y,  such  as  a  sharp  fragment 
bein°  forced  through  the  skin.    Thus,  in  the  case  of  he 
owe'^-  extremity,  the  injured  limb  may  be  boiuid  to  the 
sound  one,  or  secured  to  an  impromptu  splint  such  a.  an 
^iXella  or  walking-stick,  by  a  handkerchief ;  or  if  the 
atien  S  not  seen  till  he  is  already  in  bed,  the  hmb  may 
e  placed  between  sand-bags.    As  a  general  rule,  the 
fracture  should  be  reduced  as  soon  as  possible ,  but 
wto  there  is  much  swelling,  the  part  may  ho  wrapped 
™i°illow  or  secui-ed  by  sand-bags  till  the  swellmg  ha. 
subs  ded     When  the  fracture  is  tl^ansverse,  the  fragme^^^^^^ 
win  as  a  rule,  be  but  slightly  displaced  and  h  tie  a. 
7ciards  reduction  will  be  required.    In  other  ^^'^^ 
as  when  the  lino  of  fracture  is  oblique,  considcrab  c 
Jroublo  in  bringing  the  fragments  into  apposition  may  be 
™  ei  cod     The  chief  obstacles  to  be  overcome  are  (1) 
Sn;^ira2kon  of  the  muscles,  which  ^  "^JT^^Z 
action  by  the  irritation  of  the  fragincnt> ,  ami  [-)  ti  e 
hnmdimi  of  the  fragments,  or  the  iuterpo.i;u.n  of  muscle 
oXlCbJt^u  tSem.    The  splint  or  "thor  appanitu 
l.oin-  in  readiness,  extension  m  the  case  of  liactuio  ox 
^  ^^b  sh,  u  d  be   nade  on  the  lower  fragment  prefer- 
Hr;^     ^ulo    through  the  intervention  of  the  ,ornt 
below.    Thus,  in  fracture  of  the  forc-arni  or  leg,  exten- 
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sion  should  be  made  from  the  hand  or  foot  respectively 
whilst  counter-extension  is  applied  at  the  same  time  to 
the  upper  fragment,  also  preferably  through  the  ioint 
above.    Whilst  steady  traction  is  thus  being  made  the 
surgeon  should  gently  manipulate  the  fragments,  and  he 
should  not  rest  satished  till  the  symmetry  of  the  part  has 
been  as  far  as  possible  restored, 
and  the  limb  is  found,  both  on 
inspection  and  measurement,  to 
correspond  as  near  as  may  be 
with  the  opposite  side.    In  this 
position  the  parts  should  be  held 
tm  the  apparatus  for  perma- 
nently fixing  them   has  been 
applied.    Where  great  difficulty 
is  experienced  in  reducing  the 
fracture    owing    to  muscular 
spasm,  the  limb  should  be  flexed 
or  placed  in  such  a  position  as 
will  tend  to  relax  the  opposing 
muscles,  or  if  this  does  not  suffice 
an  anaesthetic  may  be  adminis- 
tered. At  times  the  subcutaneous 
division  of  a  tendon  may  become 
necessary  before   the  fracture 
can  be  reduced.    In  impacted 
fractures,  as  of  the  neck  of  the 
humerus  or  femiu-,  it  may  be 
advisable  not  to   disturb '  the 
iragments,  as  by  so  doing  non- 
union, a  worse  condition  than 
impaction,  may  result.  The  spe- 
cial methods  of  reduction  which 
may  be  required   for  certain 
ftactures  will  be  given  under 
vanoties  of  Fracture. 

2.  To  keep  the  fraqmmts  in 
opposition  till  union  has  taken 

place,  numerous  contrivances  have  been  invented.  Thov 
S  \  '''''^  f'^^^^'^t  "i'  ■'^Pli'^t^-  cradles,  fracture- 
m?Sn  '7'^'^  ■"'^''^  ^^""^^"•^•^  I'l-ter-of-raHs,  s  li  ,t 
CtK  If  '>^'}"'^  '■lialk.  and  sucli  material  a 

fnE;  T ''''  P"i'«Pl'i«tic  felt,  and  leather,  moukled  to  the 
Pdmdual  case     The  of  apph,in,  spli.f.  Vni  t 

learnt  by  three  months'  dressing  in  the  Avards 


— Fracture  uf  the 
with  overlappini; 


Fig.  38. 
femnv 

fragments  to  show  ronii,. 
ing  olF  of  angles,  and  re- 
storation of  medulhiry 
canal  by  absoriition  of 
intervening  bono.  (St. 
Tiartholomew  flospitai 
Mnseuni.) 
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than  by  auv  verbal  description.  The  points^  that  sboul 
S  cbiefly  attended  to  are  The  sphn  s  should  be  wel 
mdded  Pressure  should  not  be  made  over  point,  ot 
bone  3  Strapping  or  bandages  should  not  be  put  on  too 
tSlv  4  Circular  constriction  of  the  Imib  should  be 
avdd  d.  5.  The  splints  ^here  po.ssible .  should  reach 
blyS  both  the  joint  above  and  the  ]omt  belw  the 
fracture  6.  The  fractm'e  should  not,  a:,  a  iniie,  De 
tractuie.     5        ,      .         -   The  patient  should  be  seen 

L\Ts^ttlm?st?bandaged  advantage  to  prevent 

tune  lo^g^^'  -V^^Sa"^^  complete  consolidation 
^^'^akeTn^Le     Arsom?  hospitals  the  fracture  if  not 

f^^lZ^^i^J^t&s  has  been  appHed,  so 

W  SSd  the  circiilation  have  become  impeded  froni 
that  should  tue  c  ^^^^^^^   bandage  niay  be 

;;iS  oi^cul^Son  m  the  fingers  -  ^^^^oSl^ 
bandage,  it  should  -  «;^bered,  s  mo  e  dan^^  ^^^^^^^ 
the  upper  than  m  the  lowoi  limb  bee.      ^^^^.j.^.  ^^-^^^ 
most  of  the  venous  return  is  \)}  i  ^f  ccmrsc  be 

Shoiil.l  the  bandage  become  loose,  it  must 
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the  part  p%siological  after-treatment  is  required.  Thus 
it  -will  often  be  found  after  the  api^aratus  i.s  finally  re- 
moved, especiallj-  if  the  fractm-e  is  near  a  joint,  that  the 
joint  is  stiiS,  the  tendons  are  more  or  less  glued  together, 
and  the  muscles  wasted  and  atrophied.  Under  these 
cii'cumstances_  shanipooing,  massage,  electricity,  friction 
-with  stimulating  liniments,  and  passive  movements  of 
the  joint,  should  be  sedulously  employed. 

4.  The  general  health  and  comfort  of  the  jMtient  should 
not  be  neglected.  Thus  if  he  is  confined  to  bed,  boards 
should  be  substituted  for  the  ordinary  webbing  or  steel 
laths  of  the  bedstead  ;  the  sheets  shoiild  be  kept  smooth  ; 
and  bed-sores  guarded  against  by  the  use  of  water- 
cushions  and  by  hardening  the  skin"  over  prominent  parts 
of  bone  with  sjnrit  lotions.  Old  people  should  not  be 
kept  too  long  in  bed,  lest  passive  congestions  of  the 
lungs  occm-.  The  general  health  should  be  promoted 
by  attention  to^  the  secretions,  regulation  of  the  diet, 
and  administration  of  sedatives  to  relieve  pain  and  pro- 
mote sleep. 

Ununited  fracture  and  false  joint.— ^h.  unumted 
fractiire  is  one  in  which  the  fi-agmonts  are  either  totally 
ununited,  or  merely  bound  together  by  fibrous  tissue. 
Some  fractures,  such  as  transverse  fractures  of  the 
patella,  and  fractures  extending  into  joints  in  general, 
seldom  or  never  tmite  by  bone,  but  remain  merely  bound 
together  by  fibrous  tissue  ;  but  as  fibrous  union  here 
appears  to  be  the  normal  method  of  repair  they  are  not, 
as  a  rule,  spoken  of  as  unimited  fractm-es.  The'  condition 
of  the  fragments  varies.  They  may  be  completely 
separated,  with  the  ends  rounded'  off  aiid  the  medullary 
canal  closed;  or  they  may  be  bound  together  by  long 
pbablo  bands  of  fibrous  tissue  permitting  of  considerable 
movomont,  or  by  tough  fibrous  bands  allo-nang  of  but 
very  httlo,  or  by  a  fibro-cartilaginous  material— a  kind  of 
ensheathuig  callus.  The  last  condition,  however,  is 
thought  by  some  to  be  merely  an  example  of  delayed 
union  and  not  one  of  permanont  ununited  fracture. 

^  false  joint  or  paeudarthrosis  is  merely  a  variety  of 
linunitod  fracture  in  which  the  ends  of  the  fragments  are 
rounded  off  and  cburnatod,  or  covered  with  a  lavor  of 
norous  tissue  or  fibro-cartilago,  and  (mclosed  in  a  strong 
hbrous  capsule  formed  by  the  condensation  of  the 
Hun-oundmg  soft  tissues.  A  fluid  resembling  synovia 
iias  occasionally  been  foun.l  within  tlic  capsule.    A  falso 
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joint  may  resemble  a  hinge  ov  a  ■ball-ancl-sockot  joint. 
The  latter  condition  is  more  common  in  fractures  near  the 
articular  ends  of  bone  where  rotatory  as  well  as  angular 
movement  may  occur;  the  former  m  the  shaft  where 
augTilar  movement  onlv  is  permitted. 

The  Causes  are  local  and  constitutional.  The  had  are 
—  1,  The  fra^•ments  not  having  been  kept  thoroughly  at 
rest ;  2,  The'fragments  not  having  been  i)laced  m  apposi- 
tion in  consequence  of  (a)  muscular  contraction  ;  {I)  the 
loss  of  a  large  piece  of  bone,  as  in  compound  fracture; 
(c)  the  intervention  of  a  piece  of  muscle,  tendon,  or_  peri- 
osteum between  the  fragments  ;  and  (c?)  the  eftusion  ot 
synovial  fluid  in  the  case  of  a  fracture  into  a  joint; 
■3  The  necrosis  of  the  end  of  one  of  the  fi-agments; 
4'  The  interference  with  the  arterial  supply  of  one  of  the 
fra°'ments,  as  from  injurv  of  the  medullary  artery ;  and 
5,  The  poor  supply  of' blood  to  one  of  the  fragments,  as 
m  fracture  of  the  anatomical  neck  of  the  humerus.  _ 

Constitutional  causes. S^-phUis,  struma,  gout,  Bright  s 
disease,  fever,  sciu'vy,  the  cancerous  cachexia,  pregnancy, 
old  age,  alteration  of  the  patient's  habits,  and  sudden 
deprivation  of  stimulants,  are  all  said  to  be  causes  ot 
ununited  fracture.  No  doubt  any  condition  that  lowers 
the  vitality  and  consequent  power  of  repair  of  the 
tissues  has  a  tendency  to  delay  union,  but  it  seems 
doubtful  if  any  of  the  above  conditions  except  scuiTy  is 
in  itself,  apart"  from  the  local  causes,  sufficient  to  prevent 

the  bone  uniting.  ,     .      ,        ^  j 

Sometimes  the  callus,  after  having  becn_  formed, 
appears  to  bo  re-absorbed,  the  fracture  being  then 
spoken  of  as  disunited.    This  appears  to  be  not  imcommon 

IWme»^.-Constitutional  as  well  as  local  treatment 
may  be  recpurcd.  In  recent  cases-/  ..,  where  the  fracture 
h  found  uiunited  after  having  been  ke].  in  sphnts  for  the 
usual  time,  a  condition  sometimes  called  dchn/<_dvnH.n  in 
CO  ti  KbSinction  to  ununited  fracture,  the  splints  shoiild 
be  re-apTli.Ml,  and  in  such  a  manner  as  to  ensure  ],erfect 

mmobility -f  the  fragments;  whilst  .the  general  health 
«liould  bc  in.provod  by  every  means  m  our  po^  er  and 
any  constilnt'nnal  taint  as  sy],h,hs,  gout,  .V-c.,  that  n  ay 
L  detected,  combated  by  appropriate  remedies  If  the 
patient  has  been  accustomed  to  stimu  ants,  and  has  been 

"prived  of  them,  he  should  be  allowed  a  moderate 
q  an  itv.    In  some  cases  it  may  be  expedient  to  put  the 
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fractiu-e  in  an  immovable  api^aratus,  and  lot  the  patient 
get  about  on  crutches.  Should  miion  still  not  occm-,  the 
end-s  of  the  fragments  should  be  rubbed  together  to  excite 
some  amount  of  inflammation,  and  splints  or  other 
apparatus  be  again  applied.  This  failing,  and  in  long- 
stancUng  cases,  two  coiu'ses  are  open ;  either  to  try  to 
unite  the  fragments  by  some  operative  procedure,  or  to 
apply  some  form  of  permanent  apparatus  to  fix  them  in 
position.  The  choice  of  these  methods  will  depend  upon 
the  situation  of  the  fractm-e,  whether  it  is  of  the  nature 
of  an  ununited  fracture  or  a  false  joint;  and  upon  the 
patient's  age,  constitutional  condition,  occupation,  and 
rank  of  life.  Thus,  in  the  case  of  an  ununited  fracture 
of  the  upper  third  of  the  femur  in  a  patient  of  advanced 
age  or  of  broken  constitution,  an  operation  is  attended 
with  the  greatest  risk  to  life,  and  for  such,  some  form  of 
apparatus  is  better  suited.  But  when  the  patient  is 
young  or  of  good  constitution,  or  his  occupation  is  such 
that  he  cannot  afford  an  apparatus  and  the  continual 
expense  of  keeping  it  in  good  order,  and  especially  where 
the  fracture  is  in  the  shaft  of  the  humerus,  an  operation 
may  be  imdertaken.  yuch  operations  may  be  divided 
mto_  two  classes— 1,  those  having  for  their  object  the 
setting  up  of  inflammation  about  the  ends  of  the  frag- 
ments, or  in  the  fibrous  tissue  uniting  them,  and  so 
inducing  ossification  ;  and  2,  the  cutting  out  of  the  false 
jomt,  _and  bringing  the  refreshed  surfaces  of  the  bone  into 
apposition,  and  keeping  them  there  till  union  has  occurred. 
Among  the  former,  which  are  applicable  to  an  ununited 
fracture  rather  than  to  a  false  joint,  may  be  mentioned 
—  1,  the  subcutaneous  scraping  of  the  ends  of  the  frag- 
ments ;  2,  passing  a  seton  between  them  ;  and  3,  cutting 
down  upon  and  inserting  ivory  pegs  into  the  fragments. 
Of  those  the  subcutaneous  method  appears  attended  with 
the  least  risk,  and  is  the  one  that  should  as  a  rule  be  first 
undertaken.  The  passage  of  a  seton  is  highly  dangerous. 
-Che  operation  for  cutting  out  a  false  joint  consists  in 
making  an  incision  down  to  the  bono,  and  then  chiselling 
or  sawing  away  obli([uoly  the  ends  of  the  fragments  and 
wiring  thom  together,  or  fixing  them  by  ivoiy  or  metal 
pegs.  This  operation,  though  attended  with  loss  risk 
than  formerly,  is  still  a  grave  ono,  and  should  only  be 
unclortukcn  after  the  case  has  boon  fairly  weighed  in  all 
Its  aspects.  Quite  recently  an  attem])t  h'as  boon  made  in 
an  ununited  fracture  of  the  til)ia  with  loss  of  substance 
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from  necrosis,  to  fill  the  gap  by  gi-afting  a  piece  of  bone 
between   the   fragments,    and   apparently  -n-ith  some 

SUCCGSSt 

Maluxited  ekactitee  oil  Yiciors  rxiox.— 1.  Trac- 
tures  in  consequence  of  having  been  improperly  set 
or  not  kept  at  rest  in  a  good  position,  may  mute  at  an 
angle,  or  in  some  other  faulty  directicm.  2.  If  sjjlmts 
have  been  removed  too  early,  or  in  the  case  of  the  lower 
extremity  the  patient  has  been  allowed  to  walk  too  soon, 
the  callus  may  yield,  and  deformity  residt.  3.  Two 
adjacent  bones',  as  the  radius  and  ulna  in  the  fore-aim, 
may  become  united  to  each  other  by  callus.  4.  A  green- 
stick  fracture  from  neglect  to  straighten  the  partiaUy  bent 
bone  before  applying  spbnts  may  consolidate  m  its  dis- 
torted condition.  ,  ,     «  , 

Treatment.— li  the  fracture  is  recent,  and  the  fi-agments 
arc  not  firmly  united,  the  patient  should  be  placed  under 
chloroform,  and  the  faulty  position  rectified  and  splints 
properly  applied.  If  firm  union  has  already  occiu-red.  an 
attempt  should  be  made  to  refracture  the  bone  under 
chloroform  ;  and  if  this  fails,  and  in  long-standing  cases, 
subcutaneous  osteotomy  may  in  some  instances  be  per- 
formed, or  a  wedge-shaped  piece  of  bone  removed. 
Where  a  sharp  fragment  projects  beneath  the  skm,  it 
may  sometimes  be  advantageously  sawn  oi¥,  though  it 
should  be  remembered  that  it  will  often  become  roimdcd 

off  with  time.  ^,  .     .  .  , 

PEr\Pv\Tiox  OF  EnniYSES.— This  injury  may  be 
reo-arded  as  a  varietv  of  fracture.  It  consists  in  the 
forable  wrenching  of  the  ei-iphysis  from  the  shaft  at 
their  cartilaginous  line  of  union,  and  consequently  can 
only  occur  in  subjects  under  twenty-one  years  of  age.  the 
neriod  at  which  nearly  all  of  the  epiphyses  have  united 
with  the  diaphyses.  The  injury  is  most  conimon  in  the 
upper  and  lower  ends  of  the  humerus,  and.  from  the 
proximity  of  the  epiphysial  hue  to  the  shoulder  and 
l.lhow-joints,  is  liable  to  bo  mistaken  for  a  disloeation. 
Eepair  usually  takes  place  by  osseous  tissue  ;  hence  the 
bono  ceases  to  grow  at  the  ui.iured  end.  and  permanent 
shortenim;  of  the  limb  if  the  patient  has  not  completed 
his  growth  will  then  result.  F.'r  treatment,  see  ^pccml 
fraciunx  and  dishraiions.  ■       i  •  i  n 

A  foMroi-xr  eractuke  is  one  m  which  there  is  a 
wound  through  the  skin  and  other  soft  tissues  leading  to 
the  fracture. 
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_  Cause.— The  wound  may  be  produced,  1,  At  the  same 
time  as  the  fracture,  either  by  the  violence  directly  tear- 
ing open  the  soft  tissues,  or  as  is  more  usually  the  case, 
by  one  of  the  fragments  being  forced  through  the  skin, 
either  by  the  original  violence  or  by  muscular  contraction! 

2.  Subsequently  to  the  fracture,  by  the  patient  trying  to 
rise  or  use  the  injured  limb ;  or  by  want  of  care  in  removino- 
the  clothes,  in  handling  the  fracture,  or  trving  for  crepitus! 

3.  Still  later,  by  ulceration  or  sloughiug'of  the  soft  parts 
due  to  inflammation  set  up  by  the  laceration  of  the  tissues 
or  the  pressure  of  a  projecting  fragment. 

State  of  the  jxirts.—Theve  may  be  a  mere  puncture,  with 
but  httle  if  any  additional  injury  to  the  soft  tissues  than 
may  be  met  with  in  simple  fracture;  or  with  or  without  a 
large  external  wound  of  the  skin  there  mnv  be  extensive 
laceration  of  the  soft  tissues,  protrusion  of  one  or  other 
fragment,  extensive  comminution  of  the  bone,  implication 
of  a  large  joint,  rupture  of  the  main  artery,  vein  or  nerve 
and  m  extreme  cases  crusliing  and  laceration  of  the  whole 
of  the  injured  part. 

Umon  of  compound  fracture.— -mi.en  the  wound  is  small 
and  has  been  closed  at  once,  and  the  soft  parts  are  but 
little  mjiu'ed,  the  process  of  repair  is  as  a  rule  similar  to 
that  of  a  simple  fracture.    When  the  wound  is  large  or 
there  is  much  laceration  of  the  soft  tissues  or  comminution 
of  the  bone,  suppuration  is  very  liable  to  ensue,  and  union 
istlien  etlectcd  by  granulations  springing  from  the  ends 
ot  the  fragments  and   periosteum,    the  process  beins 
analogous  to  union  of  the  soft  parts  by  the  second  inten- 
tion    ihe  granulations  either  undergo  direct  ossification, 
or  hrst  pass  through  a  fibrous,  or  in  some  instances  a 
cartdagmous  stage.    The  loose  fragments  and  injured 
tissues,  where  the  bone  is  comminuted  and  the  soft  parts 
are  much  bruised  or  lacerated,  are  cast  off  bv  the  process 
ot  ulceration  (Fig.  39),  before  healing  ensues.  Where 
aowovor,  a   fragment  retains  its  connection  with  the 
periosteum,  it  may  not  lose  its  vitalitv,  and  may  heln 
m  the  restoration  of  the  bone.    Where  a  largo  portion 
ot  bono  IS  denuded  of  periosteum  it  generally  dies,  and  is 
^n.f  ^^'^  ordinary  process  of  necrosis 

L^ri  however,  become  embedded  in  the 

now  bono,  ami  remain  a  source  of  irritation  for  years 

.fraclMre.~l.  Immediate  dangers  : 

prove  M  l  """^^"T  ^ ^"'^  ^'^""'1'  wluch  may 
jnoM,  l.itnl  m  a  lew  hours;  more  rarely  fat-embolism. 
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2.  Intermediate  dangers  :  septic  inflammation,  erysipelas 
saprtemia,  septicaemia,  pycemia,  and  tetanus.    3  i.ato 
dangers:  hectic,  lardaceous  disease,  and  exhaustion  from 
long- continued  suppui-ation.  ,  ,  n 

The  Treatment  yavies  accordmgto  the  state  of  the  part, 
the  age  and  health  of  the  patient,  and  the  situation  o 
^  the  fractui'e.     Our  aim,  "R-heu 

possible,  should  he  to  convert  a 
compound  into  a  simple  fracture. 
Thus,  when  the  woimd  is  small, 
a  mere  pimctui-e,  it  should,  after 
bemg  well  dusted  with  iodoloi-m, 
be  closed  by  a  piece  of  antiseptic 
gauze,  and  the  case  treated  as 
a   simple  fracture,    men  the 
wound  is  large  and  lacerated,  or 
other  serious  injury  of  the  bone, 
soft  parts  or  neighboui-mg  joint 
has  been  sustained,  the  question 
of  amputation  will  arise,  (feee 
Amputaiion  in  Comiwund  Irac 
ture  p.  17.)    Having,  however, 
determined  to  save  the  limb,  the 
indications  arc— (1)  to  reduce  the 
fracture,  and  maintain  the  irag- 
ment.-^  at  perfect  rest ;  and  (2),  to 
promote  the  healthy  heahng  of 
the  wound.    The  fracture  should 
be  set  as  described  under  simple 
fracture;  if  the  fragments  pro- 
trude they  should  be  reduced 
practicable,  sawn  off  Mhore  not,  enlarging  the 
n  the  skin  if  necessary,  bat  takmg  care  not  to 
xnoro  bone  than  is  Huilicient  to  accomplish  the 
Splinters  when  attached  by  periosteum  should 
-ed  but  simj.ly  placed  ni  position  The 
then  be  secured  in  some  lorui  ot  a 
i.-ed  that  the  wound  is  not  covered  b 
iit'cessible  for  dressing  without  ^istiu- 

wound  should  be  rendered  aseptic 
with  some  antiseptic  lliuci, 


Fig.  39.— Diagram  show- 
ing process  of  separa- 
tion of  necrosed  bone 
in  compound  fracture. 

A.  Enslieathing  callus  ; 

B.  Internal  callus  ;  c. 
Necrosed  fragments. 
D.  Granulations  lining 
-wound  leading  to  frac- 
ture.   (After  Lillrotli.) 


where 
wound 
remove 
object, 
not  be 
parts  .shoulil 


appa- 
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finy  e.Ktravi 
spection  on; 
is  efhciont ; 


to  be  made  daily  to  see  that  the  drainage 
if  any  c.dleclion  of  pus,  winch  is  apt  to 
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form  in  the  inter-muscular  planes,  be  discovered,  it  should 
be  let  out  with  antiseptic  precautions  and  the  wound 
drained.  Any  portions  of  bone  that  may  necrose  should 
be  removed  as  soon  as  loose.  When  the  wound  has 
healed  the  fractm-e  should  be  treated  in  the  same  way  as 
a  simple  one.  Any  complications,  as  erysipelas,  saprasmia, 
&c.,  that  may  occur,  must  be  treated  as  described  in  other 
parts  of  the  book.  The  constitutional  treatment  is  the 
same  as  that  indicated  in  other  severe  injiuies.  (See  also 
bimph  Fracture.) 

Question  of  ampntation  in  compound  fracture. — In  slight 
and  uncomplicated  cases,  and  ui  those  severe  injuries  in 
which  the  limb  is  completely  shattered,  the  com-se  to  be 
pursued  is  quite  clear ;  in  the  one  case  to  spare  the  limb, 
and  in  the  other  to  amputate  immediately.  But  in  other 
mstances  the  question  of  attempting  to  save  versus  ampu- 
tate becomes  one  of  the  most  serious  and  anxious  that  the 
sui'geon  has  to  decide.  No  one  sign  of  those  to  bo  men- 
tioned below  as  calling  for  amputation  is  in  itself  alone  in 
every  case  a  sufficient  reason  for  amputating,  and  when 
m  doubt  we  cannot  do  better  than  follow  tho  rule  laid 
down  by  Mr.  Bryant  of  '  waiting,'  unless  the  patient  be 
old,  m  which  case  immediate  amputation  should  be  per- 
formed. With  this  reservation  it  may  be  said  that  we 
should  amputate,—!.  If  there  is  great  laceration  of  the 
soft  parts  and  extensive  loss  of  skin.  2.  If  there  is  much 
comminution  of  the  bone.    3.  If  the  main  artery  or  nerves 

-         1,^™^^  '^^'^  ''^  ^^^^S^  joi^t  is  implicated, 

o.  If  the  limb  is  hkely  to  be  of  little  subsequent  service 
trom  the  severity  of  the  injury;  and  6.  If  the  patient  is 
old  or  of  a  broken-down  constitution.  The  above  indica- 
tions for  amputation  are  more  imperative  if  the  fracture 
involves  the  lower  extremity,  especially  the  femur ;  but 
each  case  must  be  judged  on  its  own  merits,  and  some 
surgeons  will  attempt  to  save  what  others  condemn.  Every 
legitimate  elTort  should  of  course  bo  made  to  save  a  limb, 
but  we  must  remember  that  in  attempting  to  do  so  we 
may  place  the  patient's  life  in  danger  ;  and  that  too  often 
It  IS  a  question  of  a  limb  versus  tho  life. 

If  amputation  is  not  performed  at  ouco  or  within  the 
tirst  twenty-four  hours,  audit  thou  l)Oconios  evident  that 
tne  limb  must  bo  snx'riliccd,  tlio  amputation  should  not  as 
a  rule  uiidortakon  till  tho  t]-uuma,tic  fever  has  siibsidod, 
tbe  surgeon  watchmg  carefully  for  tho  most  favourable 
opportunity  that  presents  itself.    Tho  signs  calUn-  for 
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amputation  during  the  suppurating  stage  are :— Exten- 
sive suppuration,  great  sloughing  of  the  soft  tissues, 
inflammation  and  suppuration  of  a  neighbourmg  joint 
necrosis  of  large  portions  of  bono,  exhaustion,  hectic,  and 
lardaceous  disease. 

CoMPLiCATloxs  OF  FEACTTJUE.— A  simple  fracture  may 
he  complicated  by  any  of  the  general  affections  attending 
other  injuries,  as  shock,  traimiatic  deliiium,  tetanus, 
retention  of  urine;  and  by  such  I  veal  condUions  as,  1, 
concomitant  dislocation,  2,  extravasation  of  blood,  3, 
rupture  of  the  main  artery,  Tcin  or  nerve,  4,  imphcation 
of  a  joint,  b,  gangrene  from  tight  bandaging,  6,  paralysis 
from"  the  use  of  a"  crutch,  or  the  implication  of  a  nerve  m 
the  callus,  7,  venous  thi-ombosis,  8,  embolism,  9,  forma- 
tion of  ulcers  or  bed-sores  over  prominences  of  bone,  10, 
erysipelas,  11,  fat-embolism,  and  12,  suppimition  ^here 
there  is  much  laceration  of  the  tissues  with  giving  way 
of  the  skin,  the  fracture  then  becoming  compound. 

A  compound  fracture  mav  in  consequence  of  the  open 
wound  be  complicated,  in  addition  to  the  above-mentioned 
affections,  hy  septic  ivflammation  and  suppuration,  necrosis, 
suprcemia,  septiccemia,  pyaemia  and  hectic. 

Of  these  complications  of  fracture,  whether  simple  or 
compound,  the  only  ones  that  need  be  further  mentioned 
here  are  the  following :—  -r      •     i    r  4. 

Fracture  comhined  loitli  dislocation.— In  snnple  Iracture 
the  treatment  consists  in  placing  where  possible  the  frac- 
ture in  si5lints,  and  then  attempting  tlie  reduction  oi  tlie 
dislocation.  AVhere  the  dislocated  end  cannot  be  replaced 
the  fran-mcnts  must  be  allowed  to  consolidate,  and  .another 
atteinT)t  then  made  to  rc.luce  the  dislocation  ;  or  the  sur- 
<rcon  may  try  to  manipulate  the  dislocated  portion  into  its 
socket,  and  'then  apply  splints  to  the  fracture.  In  com- 
pound fracture  this  complication  is  a  much  more  serious 
one,  especially  when  it  occiu's  in  the  Iowct  extremity,  and 
involves  one  "of  the  larger  joints.  In  the  knee  ankle, 
ami  wrist,  amputation,  and  ui  the  elbow  and  ^^^'^^^ 
excision,  is  usually  indicated.  In  the  smaller  .loiiits  the 
dislocation  may  be  reduced,  and  the  case  treated  as  a 
wounded  joint  complicated  by  Iracture. 

Fracture  in,plicalin;i  a  joint. -A  simple  fracture  extend- 
in-  into  a  joint  is  not  an  uncommon  accident :  mdecd  the 
nlbow-  and  knee-joints  arc  always  involved  in  Iracture  of 
the  olecranon  and  patella  respectively,  and  the  shouldei 
and  hi],-ioints  in  the  intra-capsular  iracture  of  the  neck 
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of  the  humerus  and  femur.  The  injured  joint  may  be- 
come stiff  or  aukylosed,  tliough  usually  no  serious 'mis- 
chief ensues.  Suppuration  is  very  rare.  The  limb  in 
putting  up  the  fracture  should  be  placed,  except  in  the  case 
of  fracture  of  the  olecranon,  in  a  position  in  which  it  will 
be  of  most  service  should  bony  ankylosis  ensue.  InHam- 
mation  and  stiffness  of  the  joint  from  fibrous  adhesions 
should  be  treated  in  the  way  described  under  ' '  Diseases 
of  the  Joints."  A  compound  fracture  extending  into  a 
joint,  though  more  serious,  does  not  necessarily°call  for 
amputation  or  excision,  and  may  be  treated  in  the  way 
described  imder  woimds  of  joints.  But  should  such  be 
required,  excision  in  the  upper  extremity  and  amputation 
in  the  lower  may  be  said  with  certain  reservations  to  be 
the  rule  of  practice.  If  an  operation  is  considered  unneces- 
sary the  case  should  be  treated  as  a  wounded  joint,  and 
splints  according  to  the  variety  of  fracture  applied. 

Fat-embolism  is  a  rare  complication  of  fracture,  but  is 
more  frequent  in  the  compound  than  in  the  simple  variety 
and  in  bones  that  have  undergone  atrophy.  It  appcare 
that  in  consequence  of  the  crushing  of  the  medulla,  fat- 
globules  gain  admission  into  the  veins,  and  become  lo'do'ed 
m  the  capillaries  of  the  lungs,  brain,  kidnevs,  and  other 
organs.  It  is  attended  by  dyspnoea,  either  cyanosis  or 
pallor,  collapse,  irregular  action  of  the  heart,  and  at 
times  by  coma  and  death.  Venesection,  injection  of 
ether  into  the  veins,  and  artificial  respiration 'have  been 
suggested  in  the  way  of  treatment. 

(Jnikh-pahy  is  due  to  the  pressure  of  a  crutch  on  the 
musculo-spiral  nerve.  The  paralysis  which  chiefly  affects 
the  extensor  muscles  of  the  fore-arm,  giving  rise  to 
dropped  wrist,  usually  passes  off  when  the  crulch  is  no 
longer  used.  Should  it  not  do  so,  electricity  and  massage 
may  be  employed..  - 

Paralysis  or  nmrahjia  sometimes  occurs  in  consequence 
of  the  implication  of  a  nerve  in  the  callus.  An  operation 
is  then  at  times  necessary  to  liberate  the  nerve. 

Qaryirtm  from  tirjht  haiidarii ixj  is  occasionally  met  with 
and  is  of  the  moist  variety.  All  bandages  should  of 
course,  be  at  once  removed,  in  the  hope  that  the  li'mb 
may  recover.  When  the  gangrene  is  thoroughly  ost'ib- 
lished,  amputation  abf)vo  the  seat  of  fi-acturc"  and'  of 
course  well  beyond  the  gangrene,  nuist  bo  performed 
_  Extravasation  of  blood  in  the  tissues  is  not  unconimon 
in  simple  fracture,  owing  to  the  tearing  of  some  of  the 
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smaller  blood-vessels  by  one  of  tlie  rougli  fragments. 
The  extravasated  blood  causes  in  some  instances  con- 
siderable swelling,  and  on  making  its  way  to  tbe  surface 
gives  the  part  a  bruised  and  black  appearance,  and  fre- 
quently causes  tbe  cuticle  over  it  to  be  raised  into  blebs. 
These  islebs  differ  from  those  formed  in  gangrene  in  that 
they  are  fixed  and  firm,  whilst  the  latter  are  movable 
over  the  moist  and  slippery  skin  beneath.  No  special 
treatment  is  required,  the  blebs  should  not  be  opened, 
and  the  blood  will  gradually  be  absorbed.  In  rare 
instances,  suppuration  ensues.  _ 

Rapture  of  the  mam  artery  or  vein  occasionally  occurs, 
causino-  when  the  skin  is  unbroken  a  tense  swelling  at 
the  seat  of  fracture,  attended  in  the  case  of  the  artery  by 
coldness  of  the  limb,  and  cessation  of  the  pulse  m  the 
arteries  below.  In  compound  fractrrre,  rupture  of  the 
artery  is,  as  a  rule,  easily  diagnosed,  in  that  pressm-e  on 
the  artery  above  the  fractru-e  stops  the  bleecbng.  Treat- 
—Should  the  swelling  in  simple  fractm-e  mcrease  m 
spite*  of  elevation  of  the  limb,  cold,  and  pressure  on  the 
main  artery  above,  and  gangrene  threaten,  thi-ee  courses 
are  open:  1,  ligature  of  the  artery  above.  2,  tying  the 
artery  at  the  seat  of  fracture,  or  3,  amputation.  In  the 
lower  limb  amputation  is  probably,  as  a  rule,  the  safest 
course  -  in  the  upper  limb  ligature  of  the  vessel  at  the 
seat  of  fracture  may  be  attempted.  But  the  conditions 
that  call  for  the  adoption  of  one  or  other  of  these  methods 
are  too  various  to  discuss  here.  In  comiiound  fracture 
the  vessel  should  be  tied  in  the  wound  if  possible.  It 
not,  amputation  will  probably,  though  not  invariably,  be 
the 'right  course. 

ES^JUEIES  OE  JOINTS. 

COXTUSIOKS  of  ioints  may  bo  produce.!  by  any  mechani- 
cal violence.  They  are  generally  attended  witli  pam  and 
Stiffness  on  movenient,  and,  m  severe  cases  with  swelhng 

•r  effusion  of  blood  (/K«»Kn-//<ros,s)  and  lah.r,  of  .serous 
1  U,pwvHh)  into  the  synovial  cavity    T  tlic  contusion 

s  o'^lictod,  especially  in  strumous  children  acute  or 
chiW  inflamniatory  changes  may  ensue,  leadmg  to  de- 
struction of  the  ioint.  The  ireaUun>  consists  m  p  acuYr 
the  part  at  rest  on  a  splint,  or  in  a  plas  er-of-]>ans  band- 
;.o^and  applviug  -■old  by  means  of  an  ice-bng  or  Loiter  s 
tu£s     Whore  there  is  much  effusion  into  the  synovial 
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cavity.  and  consequently  considerable  tension  and  jmin, 
aspii-ation  of  the  joint  may  be  advantageously  practised^ 
and  pressure  afterwards  applied. 

Spealn-s. — A  sprain  is  a  stretching  or  partial  rupture 
of  the  ligaments  of  a  joint  without  separation  of  the 
articuUir  siu-faces.  Sprains  are  generally  due  to  a  violent 
wrench  or  twist  of  the  joint,  and  are  often  accompanied 
by  laceration  of  the  tendons  and  other  soft  tissues  around. 
They  are  of  most  frequent  occurrence  in  the  ankle,  shoulder, 
wrist  and  knee. 

.5'///;(s  and  diagimsis— Severe  pain,  often  localized  to 
certain  points,  and  increased  on  movement,  inability  to 
bear  weight  on  the  limb,  swelling  and  ecchymosis  from 
effusion  of  blood  in  and  around  the  joint,  and  later 
mflammatory  effusion  into  the  synovial  cavity.  The  ab- 
sence of  signs  of  fracture  or  of  dislocation  will  usually 
suffice  to  distinguish  a  sprain  from  one  or  other  of  these 
nijuries;  but  where  there  is  much  swelling  it  may  be 
difficult  or  impossible  to  make  a  dia2:nosis  till  the  swell- 
mg  has  subsided.  If  in  any  doubt  the  iujurv  should  be 
treated  as  a  fracture. 

The  consequences  of  a  neglected  sprain  may  be  very 
serious,  especiaUy  in  rheumatic  and  gouty'  subjects, 
ihus,  as  the  result  of  the  incomplete  absorption  of  the 
inflammatory  products,  the  imjierfect  repair  of  the  torn 
hgaments,  the  formation  of  fibrous  adhesions  in  and 
around  the  joint,  and  the  glueing  of  the  surrounding 
tendons  to  their  sheaths,  a  strain  may  be  followed  by 
long-continued  pain,  stiffness,  weakness  and  even  fibrous 
ankylosis  of  the  joint.  At  times  in  struuious  subjects  a 
spram  may  be  the  starting-point  of  destructive  joint- 
disease. 

Trmtment.— The  indications  are  to  place  the  joint  at 
periect  rest  till  the  torn  ligaments  have  had  time  to  heal; 
to  prevent  or  subdue  infiammation  ;  and,  should  stiffness 
or  ankylosis  have  ensued,  to  restore  the  mobility  of  the 
.joint  by  breaking  down  any  adhesions  tliat  may  have 
tomed.  Thus,  if  seen  at  once,  a  plaster-of-Paris  or  a 
^J-artin  s  bandage  should  bo  put  on  ;  or  if  much  swelling 
i^an  already  occurred,  the  parts  should  be  placed  on  a 
^Pimt,  or  m  a  sUug,  and  eitlicr  cold  in  the  hn-m  of  lead- 

■^uT  /"'t^'^'''       ^'^^^  ^'"^^  of  fomentations 

xdfl        ^o^^'Ciy  «liS'lit  cases,  however,  a  few  days'  rest, 
Min  the  part  supi)ortod  bv  a  wot  bandage,  ['..llo'wod  bv 
use  ot  a  stimulating  liniment,  is  all  'that  is  usually 
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neces»,7-    The  joint  in  aiy  ^^li!^ 

"nSr-^A  didocation  is  the  forcible  separation 
of  ^iJe  a,  tioX-  end  ol  a  bone  from  the  part  w.th  .hreh  rt 

^Si?-D£loSons  may  be  dirided  j^l"        C.^"  ' 
th    St  of  Lasi  of  the  joints,  and 

here  spee.ally  ™  o,  ™  not  coV^a'^l  '^i* 

Sp-s'ofeS;        r'n;;;";,'ith  in        sect,„n  on 

special  dislocations.  i;  .i„r..,) inn-;  arc  Altera- 

tiou  in  the  shape  of  .^^^^^  ,,,,,,,  br  less  iixulity 

limb  on  the  part  o   ^^^^  1  J^^       3   ^^n  alteration  m  the 
to  the  cITovts  ol  tlio  Suigeon-      •  ^^^^ 
relations  of.  points  "130.10  abont^^  ^^^^^^^  .  ^^^^^^ 

normal  position  of  th«  ^"J  ^^^'^  ij,  J,,  or  an  alteration 
r,.  Shortening  o^'  «"Stl^o;\^"f  ^  ,,velhng 

of  its  axis.  The  signs  '"•^^^^'i^^^'^l^^^.^vasation  of  blood  or 
in  and  about  the  .V\\"^:';^^^nt"  '^he  importance  of  accu- 
effusion  of  synovial  tluid.   Ucncc  tuc  1 
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rateJy  ascertaiuiug  the  uatiu'e  of  the  injury  immediately 
after  the  accident,  as  when  swelling  has  sui^ervened  it 
may  not  be  possible  to  make  a  diagnosis  till  it  has  sub- 
sided. 

The  state  of  the  jxirts  will  be  more  esi^ecially  referred  to 
imder  each  special  dislocation.    Here  it  may  be  biiefly 
stated  that  the  head  of  the  bone  is  generally  forced  through 
the  capsiilar  ligament;    whilst  other  of  the  ligaments, 
smToundmg  tendons,  and  muscles,  may  be  ruptured  or 
tightly  stretched,  and  the  arteries  and  nerves  displaced, 
pressed  upon,  or  torn.    In  the  baU-and-socket  joints  the 
end  of  the  bone  will  be  found  either  opposite  the  rent  in 
the  capsule,  or  dra-rni  to  some   distance   from  it  by 
muscular  contraction.    If  reduction  is  effected  early,  the 
damaged  ligaments  and  muscles  are  soon  repaired;  but 
the  surroimdmg  ligaments  remain  for  some  time  weak, 
and  thus  predispose  to  re-dislocation.    Hence  the  impor- 
tance of  keeping  the  parts  at  rest  until  firm  tmion  of  the 
ruptiu-ed   capsular  and  other  ligaments  has  occurred. 
Aitev  reduction  a  moderate  amount  of  inflammation  and 
serous  effusion  m  and  about  the  joint  generally  ensues 
but  usually  subsides  in  a  few  days  if  the  parts  are  kept  at 
rest  the  joint  becoming  gradually  restored  to  its  normal 
condition.    If  rest  is  neglected,  however,  the  rent  in  the 
capsiUe  may  not  heal,  but  remain  as  a  permanent  hole 
with  smooth  edges,  aUo^ing  the  head  of  the  bone  to  slip 
in  and  out  of  its  socket.    In  some  instances,  moreover, 
tHe  inflammation  may  run  into  suppuration,  which  may 
be  followed  by  ankylosis  of  tho  joint. 

2//e  impediments  to  reduction  are  .-—In  recnd  cases  •— 
J.  J  ho  spasmodic  contraction  of  the  muscles  surrouudin<j- 

M  rf!u'°^.  ■''"^'^^^  ■'^^^e  of  the  rent  in  the  capsule" 

•  lutchmg  of  points  of  bone  on  each  other;  and 
T  11  ™t'3'T''J«iti"i'  of  ligaments,  tendons  or  muscles, 
in  oLd-standmcj  cases  :--\.  The  formation  of  adhesions 
iiround  the  displaced  bone.  2.  The  closure  of  tho  rent  in 
tiio  capsule.  ;3.  The  permanent  shortening  of  the  liga- 
inents  and  mu.sclcs  ;  and  4.  The  alteration  of  the  shape  of 
tiio  articular  surfaces,  in  jmrt  from  abs(..ri)tion  and  in  part 
ii'om  the  formation  of  now  bone.  The  contraction  of  the 
musolos  generally  increases  from  tho  time  of  the  accident  • 

Zifrfr^'^J'!'^"'        f^i.«l"cation  remains  inireduccd  the 
111010  difficult  tho  reduction  becomes. 

lla^emseqaences  of  non-redudion  are  eith(!]'  thr^  forma- 
tion of  a  new  joint,  or  ankylosis:  the  former  being  more 
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common  in  ball-and-socket  joints,  the  latter  in  liin^rc 
joints.  AVhen  any  movement  between  the  dislocated 
bones  exists,  the  osseous  svirface  on  which  the  disjilaced 
bone  rests  is  converted  into  a  new  articular  cavity  by  a 
process  of  absorption  of  the  old  bone,  and  the  formation 
of  new  bone  around ;  the  end  of  the  displaced  boue 
becomes  adapted  hj  a  similar  process  of  absorption  to  its 
new  socket ;  and  the  soft  tissues  around  become  condensed 
so  as  to  form  a  kind  of  new  capsule.  The  old  socket  in 
the  meantime  becomes  more  or  less  obliterated,  its 
articular  cartilage  absorbed,  and  its  cavity  filled  up  with 
fibrous  tissue  or  new  bone.  The  range  of  movements  in 
the  newly-formed  joint  will  at  fii'st  be  limited,  but  in 
the  course  of  time  under  appropriate  treatment  will  be- 
come much  more  free,  and  a  very  fairly  useful  limb  may 
be  obtained.  When  on  the  other  hand  the  dislocated 
bone  is  immovably  fixed  upon  another,  the  articular 
cartilage  is  absorbed,  the  contiguous  csseous  sm-faces 
nnite,  and  bony  ankylosis  is  said  to  ensue.  The  muscles, 
moreover,  from  want  of  use  undergo  shortening  or  partial 
atrophy  and  fatty  degeneration,  leaving  the  limb  in  a 
more  or  less  slmrnken  and  wasted  condition. 

Treatinerd. — The  indications  are  : — 1.  To  replace  the 
articular  surfaces  in  contact ;  and  2.  To  keep  them  there 
till  the  rent  in  the  capsule  has  united  and  the  torn  liga- 
ments and  mnscles  have  liad  time  to  heal.  Unless  thr 
case  is  seen  immediately  after  the  accident,  whilst  the 
patient  is  faint,  and  the  muscles  are  in  consequence 
relaxed,  an  anresthetic  had  better  be  gi\en  to  overcome 
the  resistance  of  the  muscles.  The  reduction  niay  then 
be  effected  cither  by,  1.  manipulation,  or  2,  extensinn. 

1.  Mttnijiulaficn  consists  in  initting  the  limb  through 
certain  movements  of  Hexiou,  extension,  rotation,  ami 
circumduction,  varying  acc(n-ding  to  the  situation  and 
vai'ietv  of  the  dislocation.  I'y  means  of  these  movements 
we  endeavour : — 1.  To  overcome  the  ob.stacles  to  reduction 
by  relaxing  the  stretched  ligaments  and  tendons,  and 
disengaging  any  hitching  iioints  of  bone  :  and  2.  To  make 
the  displaced  head  retrace  as  it  weic  its  steps  and  re-enter 
its  socket.  In  order  to  emidoy  mani])ulation  successfully 
j(  is  essential  that  the  Burgeon  should  kno^\■  the  anatomy 
of  the  )iart,  the  direction  in  whicli  the  bone  has  travelled 
to  reacli  its  abnormal  situation,  and  the  ]>r<)bable  position 
of  tlie  rent  in  the  capsnl(\ 

2.  Kxicnsivn  is  a  mtich  less  .scientific  method  of  reducing 
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a  dislocation,  and  should  never  bo  resorted  to,  except  in 
certain  forms  of  dislocation  which  will  be  mentioned 
hereafter,  till  manipulation  has  been  tried.    It  was  the 
method  almost  always  employed  by  the  older  Sui'geons, 
and  has  for  its  object  the  forcible  dragging  of  the  dis- 
placed end  of  the  bone  into  its  socket,  or  opposite  its 
socket,  into  which  it  is  then  drawn  by  muscular  con- 
traction _  In  many  forms  of  dislocation  the  method  is  as 
harniful  in  practice  as  it  is  wrong  in  principle,  since  the 
displaced  head,  as  m  some  forms  of  dislocation  of  the  hip 
can  only  be  drawn  into  its  socket  in  this  forcible  manner 
by  rupturing  the  resisting  ligaments  and  tendons.  In 
employing  extension,  traction  is  made  in  the  lon^r  axis  of 
the  limb  by  the  Surgeon,  either  with  his  hands  or  by 
means  o_f^  a  .lack-towel  secured  by  a  clove  hitch  to  the 
iimb  or  It  more  force  is  required,  by  multiplying  pulleys 
Lounter- extension  is  in  the  meanwhile  made  in  the 
opposite  direction  to  the  extending  force,  but  in  the  same 
straight  line,  either  by  the  Surgeon  pressing  with  his  heel 
or  knee  on  the  part  above  the  dislocation,  or  by  fixino-  the 
part  with  a  jack-towel  or  suitable  strap  to  a  hook  in  the 
tloor  or  wall.    When  sufficient  extension  has  been  em- 
ployed to  draw  the  head  of  the  bone  opposite  its  socket 
tlie,Surgeou_  .sWd  endeavour  to  guide  it  into  its  place.' 
Ijetore  the  introduction  of  chloroform  this  was  usual! v 
eftected  by  the  contraction  of  the  muscles  themselves 
atter  the  head  had  been  drawn  down  by  the  extending 
lorce.  ■'^ 

In  old-standing  cases,  before  either  manipulation  or 
extension  is  employed,  the  adhesions,  which  offer  the 
chief  obstacle  to  reduction,  should  be  first  broken  down 
'jy  cautiously  rotating  or  circumducting  the  limb.  When 
tno  rent  m  the  capsule  has  united,  the  old  socket  been 
niied  up  and  a  new  joint  formed,  reduction  is  of 
course  physically  impossible;  even  then,  however  the 
breaking  down  of  the  adhesions  ma,v  greatly  improve  the 
lange  of  motion  and  consequent  usefulness  of  the  limb 
Jn  attxan])tmg  tlie  reduction  of  a  long-standing  disloca- 
tion, however,  great  care  must  bo  oxorc^ised,  or  inseparable 
dam.ngo  mav  be  done.  I'^iaoie 

tionod-"'/^'^,  ««f^'^^''"^*V'f^^'"f^'-".?  rrducUon  may  be  mcn- 
uoncfi.— 1   Eupture  of  the  main  artery,  vein  or  nerves 
-.  J.;icoration  of  muscles  and  tendons.         Toiirin-  onen 
ho  skm  nnd  soft  tissues,  thns  rendering'  the  d  wX 
compound.     .,.  Fr:,eture  of  the  bone.         Tl,e  ,  '  ul^o;;  o} 
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the  limb ;  and  6.  Inflammation  and  suppuration  of  the 
joint  and  surrounding  parts. 

How  Jong  after  a  dislocation  may  an  attempt  he  made  at 
reduction  Sir  Astley  Cooper  gave  the  time  at  between 
three  and  four  months;  but  since  the  introduction  of 
chloroform  successful  cases  have  been  reported  after  much 
longer  periods.  In  an  old-standing  case  the  circum- 
stances which  should  influence  us  in  deciding  whether  an 
attempt  at  reduction  should  be  made  are  the  age  of  the 
patient,  the  situation  of  the  dislocation,  the  presence  or 
absence  of  pain,  and  the  amount  of  usefulness  of  the  limb. 

The  after-treatment  consists  in  maintaining  the  part  at 
rest  by  smtably-applied  strapping  and  bandages,  and_  in 
preventing  or  subduing  inflammation  by  cold,  evaporating 
lotions,  &c.  The  part,  however,  should  not  be  kept  at 
absolute  rest  longer  than  is  sufficient  for  the  torn  bga- 
ments  and  other  soft  tissues  to  heal  lest  adhesions  form 
and  stiffness  of  the  joint  ensue.  Passive  movements, 
therefore,  should  be  cautiously  begun  after  a  few  weeks : 
and  friction,  shampooing,  or  galvanism  subsequently 
employed  to  restore  the  tone  of  the  wasted  muscles. 
Whore  stiffness  has  occurred  the  adhesions  should  be 
broken  down  under  chloroform,  provided  there  are  no 
signs  of  active  inilammation  in  the  joint. 

Treatment  of  compound  dislocations.— The  displaced  bono 
should  be  recluced,  the  parts  placed  -at  perfect  rest,  and 
the  case  treated  as  a  wound  of  the  joint  (see  Wounds  oj 
Joints).  In  consequence  of  the  extensive  _  laceration  of 
the  ligaments  and  other  soft  tissues  reduction  is  usually 
quite  easy.  When  a  compound  dislocation  is  combined 
with  a  fracture  of  the  bone,  and  there  is  much  laceration 
of  the  soft  parts,  amputation  in  the  lower  extremity,  ami 
resection  of  the  joint  in  the  ujiper,  will  probably  be 

required.  . 

CoxGEXiT.\L  uiSLOCATioxs  are  those  that  occur  during 
intra-uterino  life,  and  generally  depend  upon  some  mnl- 
forination  of  the  articular  surfaces.  They  are  all  very 
raro ;  congenital  dislocation  of  the  hip,  however  lieuig 
the  least  so.  Little  or  nothing,  as  a  rule,  can  bo  done^in 
the  wav  of  trenfm.-ut.  But  continuous  extension  in  the 
horizontal  iiosifion  with  pressure  over  the  trochiintcr  has 
in  the  case  of  the  hip  been  aftend,-d  with  considerable 
success,  and  Dr.  Ogston  has  recently  excised  the  head  of 
the  femur  and  inserted  the  neck  into  a  new  acetabulum 
formed  by  cutting  a  notch  in  the  ilium. 
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Wounds  of  joints.-A  joint  may  be  merely  ijunc- 
tm-ed,  or  It  may  be  laid  freely  open.  'The  woimd  may  be 
ot  an  incised,  lacerated  or  contused  character,  and  com- 
phcated  by  extensive  injury  of  the  siuToundine  soft 
tissues,  or  by  dislocation  or  fractiu-e  of  the  articular  ends 
of  the  bones  In  the  latter  case,  the  wound  may  be 
fiu'ther  comphcated  by  the  protrusion  of  the  dislocated 
bones  or  the  ends  of  the  fragments. 

A  wound  of  a  large  joint  should  always  be  regarded  as 
serious,  as  owing  to  the  difficulty  of  securing  an  efficient 
(U'am,  and,  when  once  air  has  entered,  of  preventinff 
decomposition  of  the  extravasatcd  blood  and  serous 
secretion  m  the  synovial  pouches,  septic  or  infective 
mflammation  is  very  liable  to  be  set  up,  and  rapidly  run 
on  to  suppuration  and  disorganization  of  the  joint  The 
pecuhar  absorptive  power  of  the  synovial  'membrane, 
moreover,  favours  the  entrance  of  the  chemical  products 
of  putrefaction  into  the  system,  and  the  consequent 
danger  of  septic  poisoning,  to  which,  or  to  such  infective 
processes  as  septictcmia  or  pyjc-mia.  the  patient  mav 

dCC  f  n'"'^'''-  '^P'-'^^y  «^^"-i^e  these  earli^J- 
tlangei.^  of  blood- poisoning,  he  is  still  liable  to  fall  a 
^actim  to  hectic  exhaustion,  or  lardaccous  disease  con- 
sequent upon  the  prolonged  drain  on  the  svstem 
attending  the  suppurative  inflammation  in  the  synovial 
membrane,  the  articular  ends  of  the  bones,  and  the 
sun-oundmg  soft  parts. 

Medium-sized  wounds  are  the  most  dangerous  as  in 
such  air  cannot  be  prevented  from  entering,\nd  d i-ainace 

Xn  m  X'^''-^'  '"''f'^'^y  P^-etured  woumls 

J.hcn  made  ^ath  a  clean  instrument  and  in  an  oblique 
diiection,  may  heal  under  appropriate  treatment  .vithiut 
anj  inflammatory  or  other  trouble.  Should  septic  or 
mlective  poisons,  however,  gain  admission  at  the  time  of 
«  i'".i;-lfct  of  the  wound, 

mmrJu    1      °  T'^  ^'"1'*  ^'t  rest,  a 

pnoturod  wound  may  be  followd  by  the  inost  intense 
infl.nnnation  of  the  synovial  membi-ane,  and  total  cKs! 
orgamzation  of  the  joint,  with  its  attendant  danoerfof 
bW-poisonnig.     Extensive  and   lacerated  ^^•    nds  of 

r  teiSr  ^e^'^T""'^^^  ""'^r  '-l^alic^ 
y  excision,  are  not  necessarily  a   source  of  ovfrmnn 

™S  ^'^y^'-^^y  V^--nit  of  effectu^ii  di^na^  3 

witiiout  giving  rise  to  any  .enous  constitutional  dis- 
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tui-bance.  lu  such  ca.ses,  ho-n'eyer,  bony  ankj'losis  -W'lll 
generally  ensue,  though,  in  some  instances  the  cartilages 
may  escape  destruction,  and  a  faii-ly  movable  and  u.seful 
joint  may  be  obtained. 

Signs. — When  the  joint  is  laid  freely  open  the  nature  of 
the  injury  is  obvious,  and  any  displacement  or  splriitering 
of  the.  bones  can  be  ascertained  by  examination  -^-ith  the 
finger.  When  the  -woimd  is  of  a  punctui-ed  character  and 
the  incision  in  the  skin  is  «ome  distance  from  the  joint, 
the  signs  are  not  always  so  apparent.  In  such  cases  an 
account  of  the  depth  to"whic]i  the  instrument  penetrated, 
and  the  direction  in  which  it  appeared  to  run,  will  help 
us  to  determine  whether  the  syno-vial  membrane  has  been 
entered.  The  escape  of  a  glairy  fluid  like  white  of  egg— 
the  synovial  secretion— will  make  the  diagnosis  certain. 
If  in  doubt,  the  case  should  be  treated  as  if  the  jomt  had 
been  opened,  but  on  no  accouut  should  the  woimd  be 
probed  for  the  pai'pose  of  settling  the  point.  Should 
inflammation  ensue  the  signs  will  be  the  same  as  those  of 
acute  arthi'itis  (see  Diseases  of  Joints). 

The  treatment  will  depend  on  the  size  and  character 
of  the  wound,  the  joint  alt'ected,  the  nature  of  the  comph- 
cations,  and  the  age  and  constitution  of  the  patient.  The 
chief  indications  are  to  ])revent  inflammation  and  its 
attendant  consequences,  or  if  the  injury  is  of  a  very 
severe  character,  to  endeavour  to  save  the  patient's  life 
by  the  sacrifice  of  liis  limb.  Thus,  if  the  wound  is  small 
and  uncompbcated.  an  attempt  should  bo  made  to  convert 
it  into  a  subcutaneous  wound  by  sealing  itwith  colcxhonized 
lint,  or  better  by  placing  over  it  an  antiseptic  dressing,  after 
having  first  thoroughly  cleansed  the  skin  and  rendered  it 
aseptic.  One  or  more  silver  or  chromic  gut  sutures  may 
first  bo  inserted  if  the  wound  is  too  largo  to  be  closed  m 
this  way.  The  limb  should  be  then  placed  on  a  splint  at 
perfect  "rest,  and  cold  appli.Ml  by  means  of  an  ice-bag  or 
by  Loiters  tubes.  Sliould  infiamiiiation  lollow,  lialt  a 
dozen  leeches  should  be  placed  over  the  joint,  and  warm 
apidications  be  substituted  for  the  cold;  whilst,  should 
the  local  and  constitutional  disturbance  increa.se  and  the 
joint  become  distende.l,  aspiration  shoul.  be  praetise(l  to 
relieve  tension,  opium  given  to  soothe  the  pam.  and  the 
treatment  ],ersoverod  in.  If,  however,  pus  is  withdrawn 
by  the  asi.irator,  the  joint  .should  be  laid  ireely  open, 
drained,  dl  essed  antisoptically  and  placed  in  the  position 
in  which,  should  ankylosis  ensue,  it  will  subsequently  be 


INJURIES  OF  MUSCLES  .VJVD  TEiS-UOXS. 


183 


of  most  use.  If,  uotwitlistanding  free  incisions,  the  suii- 
puration  continues,  continuous  irrigation  with  some  weak 
antiseptic  tluid  may  be  tried,  or  the  Avhole  limb  kept 
contmuously  m  a  hot  bath,  the  patient  if  necessary,  as  m 
the  case  ot  the  knee,  being  himself  immersed.  Should 
signs  of  saprsemia  or  exhaustion  from  hectic  set  in 
amputation  must  be  pei'formed. 

Larger  wounds  of  joints,  especially  when  lacerated, 
should  be  thoroughly  cleansed  mth  antiseptic  lotions, 
weil-dramed,  and  dressed  antiseptically.  A  counter- 
opemng  at  a  dependent  spot  may  in  some  cases  be  adyan- 
tageously  made,  as  for  instance  in  the  popliteal  siiace  in 
wounds  of  the  knee,  and  a  tube  passed  tlirougli  the  ioiut. 
Where  there  is _  extensive  laceration  of  the  soft  parts, 
inuch  comminution  of  the  bones,  or  other  complications 
ot  .siich  a  natm^e  as  to  render  it  doubtful  whether  a  useful 
limb  can  be  obtained,  the  question  of  amputation  or  ex- 
cision must  be  raised.  In  deciding  on  the  propriety  of  an 
operation  tlie  .Surgeon  will  be  influenced  by  the  situation 
ot  the  joint,  and  the  probable  power  of  the  patient,  either 
ou  account  of  his  age  or  the  general  state  of  his  constitu- 
tion, to  stand  the  acute  inflammation  and  prolon-ed 
suppuration  which  must  ahnost  necessarily  ensue  if  the 
limb  is  not  remoyed.  In  a  work  of  this  character  such  a 
dithcult  question  cannot  bo  adequately  discussed.  Briefly 
jt  inay  be  said  that  an  injury  which  in  the  elbow  might 
he  treated  m  the  ordinary  way  or  by  excision  of  the  joint, 
^u.uld  111  the  knee  probably  call  for  amputation;  that  a 
wound  ot  the  wrist  is  generally  more  serious  than  one  of 
tlio  ankle  ;  and  that  the  sacrifice  of  the  limb  is  required  for 
a  much  l(.>ss  severe  wound  of  the  knee  than  of  the  ankle. 


INJTIilES  01-'  jrUSCLKS  AND  TENDONS. 

,  f^f^u^^'i:!^^''''''^  OF  iMuscLES  are  very  common  as  the  result 
'•t  tails,  blows,  kicks,  or  other  violciuse.  They  may  vary 
trom  a  s  ight  bruising  with  or  without  tearing  of  the 
lausclo-fibres  and  blood-extravasatiou  to  coiupleto  pulpino- 
o  the  mus(dc.  >S'/ry„,s.-ln  the  slighter  cases  there  is  duil 
w'!f  I''""  ^'^^li'cl  on  movement,  iU-definod  and  deep- 
its  r  A"^''  «^^«l^y'>'"«iH  the  blood  ma,kes 
it^-  way  to  the  surfa.co.    Honw  stiffness  or  loss  of  uow.m- 

Xnlrn^f'  ti-oquently  follows,  and  occasionally 

'HHammation  and  abscess.    .Severe  cases  are  frequently 
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associated  -with  other  injuries  of  the  part,  as  fractirre  of 
a  bone,  laceration  of  a  large  blood-vessel,  &c.  !Z'Ae  treat- 
ment consists  in  keeping  the  part  at  rest  with  the  muscle 
as  much  as  possible  relaxed,  and  in  preventing  inflamma- 
tion by  cold,  lead  and  opium  lotions  and  the  like.  Sham- 
pooing, massage,  and  galvanism  may  subsequently  be 
necessary  to  restore  any  loss  of  po-wer  that  may  ensue. 

Woi^NDS  OF  MUSCLES  may  be  incised,  lacerated,  punc- 
tured, or  contused.  When"  the  woimd  is  made  trans- 
versely, the  divided  ends,  which  gape  widely,  miist  be 
approximated  by  placing  the  limb  in  such  a  position  as 
will  relax  the  muscle,  and  then  sutm-ed  by  animal  ligature. 
When  the  wound  is  deep  or  parallel  to  the  fibres  a 
drainage  tube  must  be  inserted  to  prevent  the  retention  of 
the  discharge  by  the  bulging  of  the  muscle.  LTuion  takes 
place  by  fibrous  tissiie. 

EuPTUEE  OF  MUSCLE  may  occur  from  a  sudden  and 
violent  spasmodic  action,  or  "dming  vomiting,  tetanus,  or 
delirium.  As  examples  may  be  mentioned  rupture  of  the 
rectus  abdominis  in  labour,  "the  biceps  in  raising  weights, 
the  supinator  longus  and  gastrocnemius  in  lawn-tennis,  the 
quadriceps  extensor  at  football,  and  the  adductors  of  the 
thigh  in  riding.  A  sensation  of  tearing  is  often  felt  at  the 
moment  of  rupture,  followed  by  pain  and,  if  the  rupture 
is  complete,  by  loss  of  function.  The  ruptiu-e  is  indicated 
by  a  gap,  above  and  below  which  is  felt  a  hard  swelling 
formed  by  the  ends  of  the  retracted  nuiscle ;  or  blood  is 
extravasated  between  the  ru]itured  ends  occasioning  a 
htematoma.  The  treatmvni  consists  in  approximatuig  the 
divided  ends  as  much  as  possible  by  position  and  by  suitable 
bandages  and  sidints,  and  in  ajiplying  ice  and  evaporating 
lotions  to  control  the  blood-extravasation  and  to  prevent 
inflammation.  If  a  blooil-tiimour  forms  it  should  not  be 
opened,  unless  suppuriition  occurs. 

Wounds  of  tendons  mny  be  divided  into  the  sub- 
cutaneous and  the  open.  Tlie  former  ■.wc  discussed  under 
TcNctomy.  When  a  tendon  is  divided  m  an  open  wound, 
its  cut  ends  sliould  bo  iipproximated  by  placing  the  ]iarts 
on  a  splint  in  such  n  position  th.'it  the  muscle  is  as  much 
as  possible  relaxed,  and  the  divided  ends  then  sutured  by 
animal  lignture.  in  long-stimdiiig  cases  an  attem]>t  may 
also  1)0  made  to  unite thecut  tendon  if  the  iiatient's  genernl 
state  of  health  is  favourable,  and  there  is  no  evidence  ni 
extensive  destruction  or  of  adhesion  of  the  tendon  to  the 
neighbouring  strucfnrcs  liaving  occurred. 
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Dislocation  of  a  tendon  from  its  sheatli  or  groove 
-without  fractui-e  or  other  injury  occasionally  occiu's  from 
a  sudden  twist  or  stram.  It  is  indicated  by  pain  and 
partial  or  complete  loss  of  function  of  the  affected  muscle, 
swelJmg  and  ecchymosis ;  whilst  on  examination  the  dis- 
placed tendon  may  sometimes  be  felt  in  its  abnormal 
situation.  The  mjiuy  is  most  common  about  the  ankle, 
and  in  the  fore-arm,  back  and  neck.  The  trmtmmt  con- 
sists m  replacing  the  tendon  by  manipulation,  breaking 
down  any  adhesions  that  may  have  formed,  and  retaining 
It  m  place  (which  is  often  difficult)  by  a  suitably-applied 
pad  and  bandage,  or  in  the  case  of  the  ankle  or  wrist  by 
a  plaster-of-Paris  bandage,  and  subsequently  by  a  leather 
support. 

EuPTUKE  of  a  tendon  may  occur  as  the  result  of 
external  violence  or  during  some  sudden  and  involuntary 
uiusciUar  action,  and  is  very  common  in  the  plantaris  and 
tendo_  AchiUis,  and  somewhat  less  so  in  the  biceps  (see 
injuries  of  the  Upper  and  Lower  Extremitv).  The  ten- 
<lon,  except  when  the  ends  become  Avidely  'separated,  as 
general  y  happens  in  the  case  of  rupture  of  the  long  tendon 
oi  the  biceps,  usually  tmites  readily  on  the  ends  being 
approximated  and  kept  at  rest  in  that  position. 

i^YULSION  or  TEARING  OUT  OF  A  TENDON  with  part  of 

13  muscle  occasionally  occiu's  as  the  result  of  catching 
the  finger  or  thumb  in  a  machine,  on  a  hook,  &c.  Part 

^'i+l  fT?  ^''''^^l^y         off'  bringing  away 

^  ith  It  the  flexor  tendon,  this  being  more  firmly  attached 
to  the  bone  than  the  extensor. 


INJUIUES  OF  AKTEIMES. 

Contusion  or  niiuisiNo  of  an  artoiy  without  laceration 
or  other  in.iury  of  its  coats  is  of  occasional  occurrence 
and  IS  said  to  be  followed  by  contraction  and  permanent 
dimniution  m  the  size  of  the  vessel,  and  even  by  gangrene 
ot  the  hmb.  Little  that  is  definite,  however,  m  known  of 
this  injury. 

Euptuue  or  .SUBCUTANEOUS  LACEKATION  of  an  arterv 
may  occur  as  the  result  of  any  severe  violence,  but  is 
porhaps  most  often  due  to  the  passage  of  a  wheel  over  a 
tllo  'i^^"''!'^"  toro.luco  an  old  dislocation  of 
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1.  The  rupture  may  he  partial,  i.e.,  the  internal  and 
middle  coats  only  may  be  torn.  In  sueh.  a  case  the  ex- 
ternal coat  may  subsequently  yield  to  the  pressure  of  the 
blood,  thus  laying  the  foundation  of  an  aneurism ;  or  the 
internal  and  middle  coats  maj"  be  folded  in-^'ards  into  the 
mterior  of  the  vessel,  obliterating  its  calibre,  and  in  this 
way  may  cause,  especiallj'  if  the  vein  is  also  injured, 
gangrene  of  the  limb. 

2.  The  rnj)ture  may  le  cornphte,  i.e.,  all  the  coats  may 
be  torn  across.  Here  in  a  similai'  manner  the  artery  may 
become  occluded  without  any  hismorrhage ;  or  blood,  often 
in  enormous  quantities,  may  be  poured  out  into  the  tissues 
of  the  limb.  In  either  case  gangrene  may  ensue,  espe- 
cially if  the  vein  is  also  ruptiu'ed,  and  the  injury  occurs 
in  the  lower  extremity.  Sometimes  the  extravasated  blood, 
particularly  in  the  upper  extremity,  may  become  encysted, 
a  sac  being  formed  for  it  by  the  inflammation  and  con- 
densation of  the  surrounding  tissues.  This  condition  is 
called  a  circumscribed  traumatic  aneurism  in  contradis- 
tmction  to  diffused  traumatic  anevuism,  the  term  some- 
times applied  to  the  injury  when  the  blood  is  simply 
extravasated  into  the  tissues,  though  in  this  latter  case 
the  name  ruptured  arter}'  is  more  approjiriate. 

The  symiitoms  vary  according  to  the  nature  of  the 
injury.  When  the  artery  becomes  occluded  there  will  be 
pain  at  the  seat  of  rupture  and  cessatitm  of  the  ])ulse 
below,  wlule  later  gangrene  will  probably,  though  not 
invariably,  ensue.  Should  the  artery  not  be  occluded 
blood  in  large  quantities  escajios  into  the  tissues,  giving 
rise  to  a  rapidly-increasing  swelling,  in  which  no  pulsation 
can  be  detected,  although  a  bruit  may  sometimes  be 
heard  ;  the  limb  becomes  cold,  livid,  and  swollen,  and  the 
pulse,  as  a  rule,  can  no  longer  be  felt  in  the  arteries 
below.  When  the  extravasation  is  very  large  constitu- 
tional symptoms  of  hsiomorrhngc  will  also  be  present,  and 
signs  of  gangrene,  if  the  ru]itui-ed  intery  is  in  the  lower 
limb,  will  jirobably  soon  supervene,  sinci'  not  only  is  the 
main  arterial  supjllv  cut  off,  but  the  collateral  flow  and 
venous  return  are  also  impeded  by  the  pressure  of  the 
extravasated  blood  on  the  collateral  arteries  and  veins. 
On  the  other  hand,  should  the  blood,  as  occasionally 
happens  in  the  up]ier  limb,  become  encysted,  the  swelling 
will  slowly  assume  the  characters  of  an  ordinary 
aneurism. 

Treatment,  ^(a).  When  the  artery  is  occluded  all  that  can 
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be  done  is  to  endeavour  to  j^revont  gangrene  occurring  hy 
raaintaiuing  the  warmth  of  the  limb  till  the  coUaterai 
circulation  has  had  time  to  become  established.  Should 
gangrene  occur  amputation  must  be  performed  as  soon  as 
a  line  of  demarcation  has  formed,  (b).  When  Mood  in 
large  quantities  -is  exiravasattd  intv  the  tissues  the  treatment 
wiU  depend  on  the  situation  of  the  ruptured  artery. 
Thus,  m  the  case  of  the  popliteal,  amputation  is  usually 
called  for,  especially  if  the  vein  is  also  ruptured,  as 
gangrene,  for  the  reasons  stated  above,  will  almost 
mvanably  ensue  if  the  main  artery  is  tied  either  above  or 
at  the  seat  of  ruptm-e.  In  the  case  of  the  axillary,  how- 
ever, where  the  coUateral  circulation  is  much  more  free, 
the  ruptiu'ed  artery  ]nay  be  cut  down  upon  and  secm-ed 
above  and  below  the  bleeding  spot. 

WoTTJOJS  OF  ^VETERiES  may  be  divided  into  the  pene- 
tratmg  and  the  non-penetrating. 

1.  The  non-pem-trati)ifj  are  those  in  which  either  the 
outer  only,  or  the  outer  and  middle  coats,  are  notched  or 
torn.  Here  the  wound  may  heal,  or  the  uninjured  coat 
or  coats  may  ulcerate,  give  way,  and  hasmorrhage  ensue, 
or  may  gradually  yield,  as  may  also  the  cicatrix  left  on  the 
heaimg  of  the  wound,  to  the  pressure  of  the  blood,  and 
lead  to  the  formation  of  an  aneurism. 

2.  The  penttruting  are  those  in  which  the  interior  of  the 
artery  is  laid  open.  In  this  case  much  will  depend  upon 
tfie  .size  oi  the  artery,  and  whether  it  is  completely  or  only 
partially  cut  across,  and  upon  the  direction  and  size  o'f 
tne  wound. 

(a)  .  IVoMids  of  large  arteries,  as  the  aorta  or  pulmonary 
artery,  whatever  their  nature,  are  usually  immediately 

(b)  .  Wfnmds  of  arteries  of  the  second  and  tli  ird  degree,  as 
the  femoral  and  brachial.  If  the  artery  is  completelii 
divided,  and  the  edges  of  the  wound  arc  cleanly  cut  re- 
peated hfemorrhages  rai)idly  terminating  in  death  will 
generally  ensue ;  but  if  the  edges  arc^  uneven  and  ragged 
as  m  the  avulsion  of  a  limb  by  machinery  or  byacanuon- 
Uall,  tJie  external  coat  becomes  twisted  up,  and  the  middle 
and  internal  retract  and  contract,  a  clot  forms  within  the 
vessel    and  no  haemorrhage  occurs.     If  the  artery 


'partially  divided  and  the  wound  is  made  transversely  to 
the  ong  axis  of  the  vessel  the  longitudinal  tension  of  the 
oiastic  coat  causes  the  wound  to  assume  a  diamond  shaiio, 
and  severe  htomorrhage  will  ensue ;  but  if  the  wound  is 
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made  parallel  to  the  long  axis  of  the  vessel,  and  is  small 
(a  mere  puncture)  it  may  heal  by  adhesive  inflammation. 
In  the  latter  instance  the  cicatrix  may  remain  pennanent, 
or  it  may  subsequently  yield,  producing  a  traumatic 
aneurism. 

(c)  .  Wounds  of  merlium-si:xd  arteries,  as  the  radial  and 
tibials,  are  attended  when  the  vessel  is  compldehj  and  everdii 
divided  by  sharp  hfemorrhage,  followed  by  syncope, 
and  temporary  arrest  from  the  formation  of  a  clot.  The 
artery  may  then  become  permanently  occluded :  usually, 
however,  as  the  heart's  power  is  restored  the  clot  is 
washed  away  and  hteniorrhage  recurs.  In  this  way  heemor- 
rhases,  alternating  with  temporary  arrests,  continue  until 
death  ensues  from  exhaustion.  When  the  edges  of_  the 
wound  are  vmeven,  or  the  artery  is  onh-  portiall;/  divided. 
the  effects  are  similar  in  each  case  to  those  described 
above  in  arteries  of  larger  size. 

(d)  .  Wounds  of  small  arteries.— If  the  artery  is  eompletehj 
divided  it  will  usually  become  occluded  in  the  way  de- 
scribed under  nature's  method  of  arresting  hneniorrhage 
(p.  115);  \mtii  oiAy  pnrtialhj  divided  such  occlusion  does 
not  as  a  rule  take  place,  and  repeated  hremorrhages 
follow.  Complete  division  will  then  often  suffice  to  cause 
its  occlusion,  a  plan  which  was  frequently  resorted  to 
when  bleeding  from  the  temporal  was  practised. 

When  the  wound  through  the  soft  tissues  leading  to  a 
wounded  artery  is  small  or  of  a  inmctured  character,  the 
superficial  part  of  the  wound  may  close,  whilst  the  blood 
continues  to  be  extravasated  from  the  wounded  vessel 
into  the  deeper  part,  where  it  may  liecome  encysted  from 
the  condensation  of  the  soft  tissues  around  [cirnimscrihed 
iranmatic  aneurism). 

Treatment  of  woitnded  aktkhies.— 1.  \\  hen  an 
artery  is  seen  spoutins:  in  an  oiien  wound  a  ligature  should 
at  once  be  applied  to  the  bleeding  end.  Other  methods  of 
securing  the  vessel,  as  torsion  or  acupressure,  may  of 
course  be  used  if  preferred  ;  but  as  the  ligature  is  almost 
invariably  used  at  mv  own  school.  I  shall,  to  prevent  re- 
petition of  what  has  been  already  said  under  arrest  of 
haemorrhage  (p.   118),  speak   of  ligature  only  m  the 

context.  .  1    i-  „ 

'>  When  the  end  of  a  large  artery  is  seen  jnilsating. 
but  not  bleeding  in  consequence  of  it  having  been  torn 
across,  1  should,  mvself ,  applv  a  ligature  to  it  as  a  precau- 
tion though  by  some  this  would  not  be  considered  necessary-. 
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3  Wheji  an  artery  is  exposed  for  sonae  distance  in  its 
contmmty  wo  ligatures  had  better  as  a  rule  be  apSied 

4  When  an  artery  has  ceased  to  bleed,  even  thouo-h 
the  haemorrhage  may  have  been  sharp,  the ^^'onml  should 
on  no  account  be  enlarged  for  the  purpose  rtvino  o 
bleechng  vessel,  unless  rt  can  be  seen  Sr  fel  5mce  n^t 
only  may  it  not  bleed  agam,  but  as  the  blm W  bis 

collapsed,  he  shoulX^af^  S  i^^^nJ"^^ 
return  of  he  hEemorrhage,  firm  pressure  m  the  meantiml 

thTfoS  "ofX'  '^^^^'^^^  P-cticlle  ov  . 

mc  coui&e  of  the  mam  artery  above  and  below  The 

sumcieut  to  enlarge  the  wound  in  the  soft  tissues  -  W 

object  of  this  procedure  is  to  prevent  the  nccessitv  n(' 
makmg  a  very  large  wound.  iiccessity  of 

u/f.    -1.  xt  i>  oltou  impossible  to  dofmM,,;,,, 
without  cutting  down  upon  it,  what  artery  is^blJe  bm  1 
hould  the  altoriuttive  plan  of  securing  tl^m^n I;/ 
iighcr  up  bo  adopted,  the  wrong  artery  a,ftor  ,1  ,n 
led  and  the  bleeding  continue.    Thus,\,  r  ox^  ^^'j;,'"' 
apposed  wound  of  the  femoral  it  nught  be  the  r' 
or  even  a  small  muscular  branch  that  w.^  bk^Si      '  :> 
i^von  supposing  the  main  trunk  were  the  o  e  woSnded 
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the  blood  might  still  be  carried  by  the  collateral  vessels 
into  the  artery  beyond  the  ligature,  either  above  or  below 
the  wound  in  the  vessel,  and  bleeding  recur  from  either 
proximal  or  distal  end  (Fig.  40).  3.  Should,  more- 
over, ligature  of  the  mam  artery 
higher  up  thus  fail  to  aiTest  the 
hsemorrhage,  not  only  -^-ill  the 
patient  be  fm-ther  reduced  by  loss 
of  blood,  but  the  subsequent  liga- 
ture, which  will  then  probably  in 
the  end  have  to  be  applied  to  the 
bleeding  artery  in  the  wound,  may 
induce  gangrene  of  the  bmb.  4. 
Tjdng  the  main  artery  above  is  in 
itself  in  some  cases  a  more  dan- 
gerous and  difficult  proceeding  than 
enlarging  the  wound. 

The  reason  for  ligaturing  loth 
ends  of  the  ressel  if  it  is  divided,  or 
above  and  heloio  the  ivound  if  it  is 
merely  ^junctured  or  only  partially 
cut  across,  is  that  ligature  of  the 
proximal  end  only  is  insufficient 
to  arrest  the  lia?morrhage,  since  the 
blood,  as  seen  in  (Fig.  40),  may  be 
carried  round  by  the  collateral 
channels  into  the"  artery  below  the 
wound  and  may  thence  escape  by 
the  open  distal  cud. 

In   some   instances,  the  above 
rule  of   cutting  down  upon  and 
tying  the  artery  at  the  woTinded 
spot  cannot  bo  carried  out.  Thus, 
where  the  artery  is  inaccessible,  as 
in  punctured  wounds  of  the  tonsil, 
or  about  the  angle  of  the  jaw  ;  or 
where  im])ortant  structures  would 
bo    damaged    by    enlarging  the 
wound,  as  the  tendons  in  the  palm 
of  the  hand  in  wounds  of  the  palmar  arch,  it  may  be  ne- 
cssan       i"iu  the  former  case  one  of  the  carotids,  m  the 
htU^tlK^  brachial.    Moreover,  it  m^iy  at  tunes  be  safer 
7  -0  ne  ve  a  limb  than  to  search  for  tl,e  bleeding  vesse 
,s  fo  instanc-  in  wounds  of  the  posterior  tibial  artery  m 
'  1.     p  er  third  of  the  leg.  especially  if  the  m.iury  ,s  com- 


Fig.  40.— Diagram  to 
ilUistrate  the  iiiaiuipr 
in  which,  after  a  li- 
gature has  been  aji- 
plied  at  a  distance 
from  a  wound  in  an 
iirtcry,  the  blood  may 
be  carried  back  again 
into  the  artery  above 
and  below  the 
wounded  si)Ot  by  col- 
lateral vessels.  The 
arrnw.s  indicate  the 
direction  of  thcblootl 
current. 


TRAUMATIC  .ANEURISM.  jgi 

^^^JX:'.;L^"Z        only  be  found 

wound  of  the  external  iliacTgii  m^^^^^  ^ 
pa.ssed  up  the  rectum  nnrl  ,nnr7,.  ^^3  -Ua^y  s  lever 

liac.    mere  t  is    mnv    f  ]  ^   .  ^o^P^'^ss  the  common 
inanyo    these\rxvX  t'  ^^'^  deeding 

sufficLntly  onla3  to  x'lm-;"nnV^  necessary,  should  bf 
bleedino.  vessel  h  iv  no.  hZ\  Angers,  and  the 

warm  blood  sho  Id  fhpTl  '"^^^^^  of 
further  euTaiUlS  the  „.£  '""^^"^'f^^^  wound 
au  assistant  bl^fo^e  ?ie  fine;  ■  i^^  ''''"T  ''''^^  '^^i^^  of 
aperture  ^ ^"^o^'ed  from  the  bleeding 

spreiids  slowly,  n  line  of  '."S'^s  or  toes,  or 

for  befao  ampniino.       ■•™'"<='>t'"n  shoi.1,1  bo  waited 

^•H"':S;;sSiro*?Si  ■  7 

attempt  at  tho  formatioHl  Tic  ami  H  Iff    ^""^  "° 

Of'  wounded  but  not  uonnfvnfn.i       i\i  ^^'^"-'^'y  may 

f»n»  tho  sac  or  tho  °        v  i;:™, and 

.»"<'"™i  i.yt„.  yi„,,H,„„, 
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coat,  this  at  first  will  form  the  sac,  but  sooner  or  later  it 
will  give  way,  and  the  sac  will  then  be  formed  hy  the 
condensation  of  the  soft  tissues  around,  as  when  the 
blood  escapes  directly  into  the  tissues.  The  course,  ter- 
mraation,  and  signs  of  a  circumscribed  tra\imatic  aneu- 
rism are  similar  to  those  of  a  spontaneous  aneurism.  The 
treatment,  however,  inasmuch  as  the  artery  in  the  neigh- 
bourhood of  the  sac  will  probably  be  healthy,_dil¥ers  from 
the  treatment  of  a  spontaneous  aneuiism,  in  that  the 
artery  may  be  tied  immediately  above  the  sac,  or  the  sac 
may  be  laid  open  and  the  vessel  tied  above  and  below. 
Thus,  if  the  injured  artery  is  small,  it  may  be  tied  above 
and  below  ;  if  large,  immediately  above,  unless  the  aneu- 
rism threatens  to  burst,  under  which  cii'cumstances  the 
aneui'ism  should  be  laid  open  and  the  artery  tied  where  it 
enters  and  leaves  the  sac. 

Arterio-vexous  .-vxetjeism  is  a  pulsating  tumour  de- 
pending upon  an  abnormal  communication  of  an  artei;y 
with  a  vein.  There  are  two  kinds:  in  one  the  communi- 
cation between  the  artery  and  the  vein  is  direct  (Fig.  41a.).^ 
and  the  arterial  blood  is  forced  into  the  vein  at  each  beat  of 
the  heart,  causing  its  walls  to  be  dilated  into  a  fusiform 
or  sac-like  swelling  (rt)ieu?-('s??in/  vari.r) ;  in  the  other  (Fig. 
41b),  the  blood  firet  passes  into  a  small  anem-ism  formed 
by  condensation  of  the  tissues  between  the  artery  and  veui 
and  thence  into  the  vein,  tlie  dilatation  of  the  vein  being 
consequently  less  than  in  the  preceding  variety  (mricvse 
aneurism).  Both  forms  may  occur  spontaneously,  but  are 
usually  the  result  of  some  injury,  as  a  stab,  wounding 
the  walls  of  both  vessels.  The  lesion  was  of  common 
occurrence  at  the  bend  of  the  elbow  wlien  venesection 
was  in  vogue,  the  lancet  passing  through  the  median 
basilic  vein  and  bicipital  fascia  into  thesubiacent  braclual 
•xrterv  SfV/^s.— An  aneurismal  varix  gives  rise  to  a  pul- 
sating tumour  in  which  a  peculiar  bruit  coinpared  to  tlie 
buz/ing  of  a  tly  in  a  paper  box.  is  heard.  The  artery  is 
dilated  and  thinned  above  owing  to  the  impediment  to  the 
cu-culation,  and  is  smaller  Indow :  whilst  the  veui  is 
dilated,  especially  above,  and  pulsates.  Tn  varicose 
aneurism,  in  addition  to  the  above  signs,  which  are  com- 
mon to  both  forms,  an  ordinary  aneurismal  bruit  can  bo 
heard.  Trrafmcid.-^n  aneurismal  yarix  some  form  ol 
elastic  support  should  be  ap]die.l,  or  if  the  swe  ling  is  in- 
creasing, the  artery  tied  above  .and  below  its  point  ol 
communication  with  the  vein.    In  the  varicose  aneurism 
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pressure  maj-  first  be  aijplied  to  the  artery  above  the  sac 
combmed  with  direct  pressure  on  the  sac.  If  this  fails 
the  artery  must  be  tied  above  and  below  the  sac,  since  if 
left  to  natiu-e  there  is  grave  danger  of  ruptui-e  and 
hcemorrhage.  When  the  carotid  or  the  femoral  artery 
and  the  adjommg  vems  are  the  subject  of  the  lesion  no 


Fi,;.  41.— Diagram  of  artcrio-venousaueurisui.     a.  Aneurisiunl 
vari.x.    u.  Varicose  aucurism. 

operati.ve  treatment  as  a  rule  should  be  undertaken  unless 
the  lesion  IS  recen    and  the  blood  as  well  as  passing  into 
the        IS  bemg  likewise  extravasated  into  the  tSsues 
lu  sn  r'*'^'"^/"  the  external  wound: 

iZl  nt^  T""'  f'^'-'l^}^-^^^'^^-^  '-applied  to  the  main  artery 

eu  1^  .^^'^  ''''^'''''^  ^■''^^        ^I'tei-V  must  be 

cut  down  upon  and  tied  above  and  below  the  wound 
Unless  pressure  controls  the  htemorrhage  from  the  vein  a 
iigatm-e  must  be  placed  on  the  wound  in  its  wall,  or  if  the 
wound  IS  too  large  to  admit  of  this  l)cing  done,  the  whole 
vem  must  be  tied  above  and  below  the  wound. 


IXJl'lilKS  OF  VEINS. 

_  Ei-i-rciiE  or  subcutaneous  liicoratiou  of  a  vein  occa 
sionaily  occurs  from  causes  similar  to  thoso  produciu"- 
ruptur.3  ot  an  artery,  an  accident  moreover  with  which  {7 
IS  frcquontly  associated.  When  the  vein  is  of  laree  si/c 
much  blood  may  bo  extravasat.Ml  into  tlio  tissues  and  ,',riv 
I^oduce  gangrene  hy  pressure  on  the  vessels  ^^^  Z 
the  collateral  calculation,  though  such  a  result  £  much 
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less  common  than  after  rupture  of  an  arterj-.  The  blood, 
except  when  the  extravasation  is  large,  is  usually 
absorbed,  but  may  break  down  and  suppuration  ensue. 

WouNBS. — Punctured  and  incised  wounds  when  small 
and  parallel  to  the  long  axis  even  of  large  veins  readilj- 
heal  by  adhesive  inflammation  without  obliteration  of  the 
lumen  of  the  vessel.  At  times,  however,  a  clot  may  form 
in  the  wound,  and  successive  layers  be  deposited  upon  it 
till  ultimately  the  vein  is  occluded.  "^Tien  a  vein  is  com- 
pletely cut  across,  as  in  amputations,  it  usually  collapses  as 
far  as  the  next  pair  of  valves,  a  clot  forms  as  high  as  the 
first  collateral  branch,  and  the  vein  becomes  permanently 
occluded  in  a  -way  similar  to  that  described  under  Heal- 
ing of  Wounded  Arteries.  In  consequence,  however,  of 
the  vein- wall  containing  less  elastic  and  muscular  tissue 
than  an  artery,  bleeding  sometimes  continues  unless 
stopped  artificially. 

Treatment. — When  the  wound  is  a  mere  pimcture  in  the 
continuity  of  the  vein,  unless  it  is  foimd  that  pressure 
will  control  the  hremorrhage,  the  coats  should  be  nipped 
up  by  forceps  and  a  ligatiue  applied.  If  a  vein  continues 
to  bleed  during  an  am]3utation  it  should  be  tied  like  an 
artery.  A  large  wound,  or  one  made  in  the  longitudinal 
axis  of  a  large  vein,  necessitates  ligature  of  tlie  vein  in 
two  places,  and  the  division  of  the  vessel  between  the  two 
ligatures. 

The  dangers  of  tvounds  of  reins  arc: — 1.  IIa?morrhago. 
2.  Inflammation  of  a  septic  cliaracter,  and  the  attendant 
risks  of  blood-poisoning  from  the  detachment  of  the  in- 
fected clots.    3.  Entrance  of  air. 

ExTiiAXCE  OF  AIR  into  veins  is  fortunately  a  rare  acci- 
dent. It  sometimes  haii])cns  in  operations  about  the 
root  of  the  neck  where  tlu;  disposition  of  the  cervical  fascia 
prevents  the  veins  coUajising  and  thus  allows  air  to  be 
sucked  in  during  inspiration.  The  air  is  known  to  have 
entered  the  vein  bv  the  hissing  sonnd  during  inspiration, 
the  escape  of  frothy  blood  from  the  vein  on  ex]nration. 
and  the  state  of  collapse  into  wliich  the  iKitient  inuncdi- 
ately  falls.  On  listening  over  tlie  lieart  a  ]ieculiar  churn- 
ing sound  can  be  heard.  Death  in  fatal  cases  usually 
occurs  in  a  few  minutes  and  is  due  to  the  admixture  oi 
blood  and  air  lu-evcnting  the  circulation  througli  the 
(  iipillaries  of  i]w  lungs  and  so  causing  distension  and 
naralysis  of  the  right  side  of  the  heart.  T real mcnt. —The 
finger  should  at  oiice  be  placed  over  the  hole  in  the  vem  to 
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prevent  more  air  entering,  and  a  clamp  or  ligature  applied 
as  soon  as  practicable.  Pouring  water  into  the  wound  has 
been  suggested  both  as  a  means  of  preventing  the  further 
entrance  of  air  during  inspiration,  and  of  allowing  that 
which  is  already  in  to  bubble  out  during  expiration.  The 
patient  should  be  placed  with  bis  head  low  to  ensure  a 
sufficient  supply  of  blood  to  the  brain,  and  for  the  same 
pm-pose  the  arteries  of  the  extremities  should  be  com- 
pressed, whilst  injections  of  ether  or  brandy  .should  be 
given  subcutaneonsly  to  strinnlate  the  heart.  Artificial 
respii'ation  should  not  be  performed  till  the  vein  is  secured, 
lest  more  aii-  be  sucked  in.  To  guard  against  the  acci- 
dent the  veins  should  be  clamped  before  division,  and  in 
renio-s-ing  a  tumour  traction  should  not  be  made  at  the 
moment  the  vein  is  severed. 


IXJURIES  OF  XERVES. 

WorxDS  OF  NERVES.— A  ncrvc  may  be  completely  or 
pnrtially  divided,  and  the  wound  may  be  of  an  incised, 
lacerated,  contused,  or  punctured  character. 

Pathology. —After  complete  division  of  a  nerve  the 
di'^^ded  ends  slightly  retract,  and  should  union  not  be 
effected,  either  naturally  or  by  surgical  means,  the  por- 
tion of  nerve  below  the  injury  being  cut  off  from  its 
trophic  centre  undergoes  atrophy  and  degeuei'ates  through- 
out its  entire  leng-th  {Wallerian   degeneration).     In  the 
meanwhile  the  portion  of  nerve  iminediately  above  tie 
wound  IS  converted  into  a  bulbous  swelling  by  the  prolife- 
ration of  the  fibrous  tissue  of  the  sheath  and  'its  prolonga- 
tions within  the  nerve.    The  nerve  fibres  within  the  bul- 
bous end,  being  comjircssed  by  the  newly- fm-med  fibrous 
tissue,  undergo  atrophy  and  degeneration,  ljut  the  rest  of 
the  nerve  above  the  injury  remains  unimpaired.  On 
niicroscopic  examination  of  "the  bulbous  end,  numerous 
young  nerve  fibres  are  seen  in  the  fibrous  tissue  (Bowlby). 
Should  _ union  on  the  other  hand  occur,  the  process  bv 
which  it  is  effected  is  briofiy  as  follows  : — Inflammatory 
material  is  thrown  out  between  the  divided  ends,  anil 
forms  a  delicate  fibrous  network  bridging  the  gap ;'  into 
this  the  axis-cylinders  of  the  upper  end  arc  said  to  'grow 
out  and  unite  with  the  degeneriited  axis-cylinders  iu  the 
lower  end,  which  then  becomes  gra,dual]y  restored  fi'uni 
above  d(jwnwards.     iiy  some  it  is  believed  tliat  new 

0  2 


196  iNJTiraKS  of  special  tissues. 

axis-cylinders  "  are  developed  from  the  nuclei  of  the 
sheath  of  Schwann  in  both  the  proximal  and  peripheral 
ends"  (Bowlby).  The  exact  manner,  however,  m  which 
the  union  and  "regeneration  of  the  nerve  is  brought  about 
is  hardly  accm-ately  kno^ai.  men  a  nerve  is  only  par- 
tially cut  across,  the  divided  portions  may  unite  in  the 
wav  above  described,  or  they  may  become  mvolved  in  the 
scar  resulting  on  the  healing  of  the  soft  tissues  ami 
then  prove  a  soiu'cc  of  much  irntation  to  the  rest  ot  tlie 

^^^The  effects  of  ummds  of  nerves  in  addition  to  the  de- 
generation of  the  portion  below  the  woimd  are:— 1. 
iParalvsis  of  motion  and  sensation  of  the  parts  supphed 
by  the  nerve.    2.  Subsequent  wasting,  atrophy,  and  fatty 
degeneration  of    the   paralysed  muscles.     3.  Lertam 
trophic  changes  in  the  tissues  whose  nutrition  is  presided 
over  by  the  injm'ed  nerve,  such  as  a  glazed,  smooth  cold 
and  bluish-red  condition  of  the  skm.  falling  ott  of  the 
hair  cracking  and  deformitv  of  the  nails,  local  ulcerations 
and  "yangrene  of  the  fingers,  &c.    4.  A  marked  dunmution 
of  the  temperature  of  the  part,  which  may  be  ]n-eceded 
for  a  few  days  or  oven  a  fe^-  weeks  by  a  slight  increase 
of  two  or  three  degrees.    .5.  Affections  of  the  .lomts  re- 
sembling rhcimiatism,  and  apt  to  terminate  in  uiore  or 
less  complete  ankvlosis.    (i.  Ascending  neuritis,  which  is 
attended  by  severe  ]>ain  in  the  cicatrix,  pam  shooting  up 
the  nerve,  luid  pahi  in  the  area  of  distribution.  < .  (  hanges 
in  the  nerve-centres  of  a  functional  or  an  organic  nature 

^^^,SvLs --The  imiucdiate  svini.t()ins  arc  lo.ss  of  function 
in  the  parts  supplied  by  the  nerve,  viz.,  local  anaesthesia, 
nuscular  paralysis,  or  loss  of  special  sense,  according  as 
a  motor,  sensory,  or  nerve  ol  special  sense  is  in.iured.  1 
the  case  of  a  mixed  nerve  both  motion  and  sensation  will 
bo  lost;  but  sen.sation  ii.  some  mstances  mav  be  partially 
i^storcd  in  a  few  days  through  anastomosing  brancho 
irom  other  nerves.    The  remoter  symptoms  Hn>  ^vas  mg 
of  the  nuiscles,  and  the  trophic  chang.^  ot  the  sUu;  - 
&c     already   alluded  to.  and  sometimes  pam  m  the 
i?.ah-  X     ud  in  the  cours,-  of  the  nerve  and  its  pcnpheral 
r  S;Hr     The  mu-^cles  exhibit  to  electrical  tests  the 

do  not  respond  to  the 
i'aradic  curnnit,  but  contract  on  tluj  app  ica  ion  ot  a  con- 
tinuo  s  rurrent  of  less  strenf^th  than  that  '^-^f ° 
ca    e  the  contraction  of  normal  muscles;  the  contraction 
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<?licited.  mnreoyer,  is  slo^,  Ion-,  and  totaiiic  •  and  the 
sequence  of  polar  reaction  is  altered  {A  OC.  >  C(  'C.  instead 
of  COC.  >  ACC).  Their  response,  however,  to  the  con- 
tinuous current  becoinos  less  and  less  till  they  finally 
■cease  to  contract  at  all.  As  a  consequence  of  the  de"-e- 
neration  of  the  affected  muscles  their  opponents  undergo 
adaptive  shortening,  thus  producini^  various  deformitiel? 
as  for  example  the  hammer  fin-ers  {maiu  cn  nrifft)  seen 
after  dmsion  of  the  ulnar  nerve. 

"Y^Q  Jrmtment  varies  according  as  the  wound  of  the 
iierve  is  recent  or  of  long  standing.  In  the  former  case 
the  nerve  should  be  sought  in  the  wound,  the  divided  ends 
sutured,  the  limb  placed  at  rest  on  a  splint  in  such  a  posi- 
tion that  the  united  ends  are  not  subjected  to  tension,  and 
every  effort  subsequently  made  to  obtain  healing  of  the 
wound  of  the  soft  parts  by  the  first  intention.  If  the 
divided  ends  of  the  nerve  are  lacerated  or  contused,  the 
injured  portions  should  be  cleanly  cut  away  before  aiu^ly- 
ing  the  sutures.  If  the  nerve  is  only  partially  divided 
the  divided  parts  should  Ije  sutured.  The  sutures  may 
<:onsist  of  c:hroniicized  catgut,  kangaroo-tail  tendon,  or 

?u,Ul  ^Yl  -H"^^^'^       P'-^^^^f^  ^-itli  a  small 

<;ui^ed  needle  through  the  sheath  of  the  nerve  in  four  or 

hve  places.    At  St.  Jiartholomow's  one  of  the  sutures  is 

generally  passed  completely  through  the  nerve,  a  quarter 

<A  an  inch  from  the  divided  ends,  to  ensure  a  better  hold 

In  every  recent  wound  it  should  bo  as  much  a  matter  of 

routine  to  suture  large   nerves    if  divided,   as  to  tie 

^  ounded  arteries.    If  the  nerve  does  not  unite  an  attempt 

may  be  made  to  procure  union  after  the  wound  has 

healed,  as  may  also  bo  done  in  long-standing  cases  of 

non-union,  though  many  months  or  even  a  year  or  two 

may  have  elapsed.    An  incision  oyer  the  ununited  ends 

should  be  made  parallel  to  the  nerve,  the  bulbous  upper 

ond  of  ^Oiich  can  generally  be  felt  through  the  soft 

tissues     Die  ends,  which  may  have  retracted  so  as  to  be 

as  much  as  an  inch  apart,  should  be  sought,  the  bulbous 

end  shaved  away  bttle  l.y  littb'  M-ith  a  sliarp  scalpel  till 

plenty  of  nervo-fil),.es  are  seen  on  the  surlace  of  the  section 

the  fower  end  also  refreshed  and  the  t\vo  united  in  the 

manner  described  aliove.    Where  the  ends  are  embedded 

m  m,.ch  ccatncal  tissue  they  should  f,,.  freed  by  care  u 

dissection,  and  when  much  separated  stretched 'so  a 

bring  then,  into  ajipositiou.    I  f  the  nerve  is  only  i.arfial  v 

dnidcd,  and  the  divided  portions  are  bouiu/dow  y 
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cicatricial  tissiie,  the  injiu-ed  segment  of  nerve,  in  its 
entire  thickness,  should  be  cut  away  before  applying  the 
sutures.  In  some  instances  sensation  may  return  \nttiin 
twenty-foiu-  hom-s  of  suture  ;  but  it  may  be  more  than  a 
year  in  long-standing  cases  before  the  function  of  the 
nerve  is  restored.  In  the  meanwHle  the  niitntion  of  the 
parts  supplied  by  it  should  be  promoted  by  yai-mth,  and 
the  muscles  prevented  as  much  as  possible  from  de- 
generating by  galvanism,  massage,  friction,  and  passive 

movements.  „       , -, 

Transplaniation  of  nerves  or  iierve-grafiihg— LecenUy 
Mr  Mayo  Eobson  has  succeeded  m  transplantmg  a  por- 
tion of  the  posterior  tibial  nerve  taken  from  an  amputated 
limb  in  the  gap  left  in  the  median  nerve  on  the  removal 
of  a  tumour.  An  attempt  to  restore  the  function  of  the 
nerve  in  tliis  way  may  be  made  where  the  proximal  and 
the  distal  ends  of  a  divided  nerve  cannot  be  brought  mto 
apposition,  as,  for  instance,  after  a  portion  of  nerve  has  been 
destroyed  in  a  compound  fractiu-c,  or  after  a  portion  of 
nerve  damaged  bv  the  contraction  of  cicatricial  tissue,  by 
the  formation  of  caUusor  by  the  growth  of  a  tuinom-m  its 
substance,  has  been  removed.  The  conditions  for  success 
are  —Great  care  in  dissecting  out  and  handhng  the  nerve, 
its  immediate  transference,  the  emploA-ment  of  a  single 
suture  at  each  end,  the  avoidance  of  all  tension  strict 
asepsis,  and  immediate  union  of  the  wound  of  the  sott 

^^'''suicuTANEOUs  Kri'TURE  of  a  nerve  is  rare,  but  is 
occasionallv  met  with  as  the  result  of  a  s^evero  twist  or 
wrench.  I  have  seen  it  twice  in  the  peroneal  nerve  ^^•he^e 
It  winds  round  the  head  of  the  fibula  It  is  attended  by 
severe  pain  at  the  time  of  injury,  perhaps  also  reierred  to 
the  periphery  of  the  nerve,  and  the  gradual  foniiatiou  of 
a  bilbous  swelling  on  the  neiwe  immediately  above  he 


chmifes  (icscri  ii'ii  in  Liiu  io..'^  ■  •   ^  - 

bo  i;iintioned  crutch-palsy,  due  to  the  P--nre  of  a 
crutch  upon  the  largo  nerves  ni  the  ■  t'":  .f, 

hand  from  the  involvement  of  tbe  "'^'^"^l^-^'"  £ 
in  the  callus  in  fracture  of  the  lunnerus ,  t  e  ti  gbn>, 
umbness  and  i-artii,l  paralysis  sometimes  following  di.- 
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locations  of  the  shoulder  from  the  pressure  of  tlio  head  of 
the  displaced  bone  on  the  brachial  plexus;  the  pain  caused 
by  the  pressm-e  of  a  tumom-  on  a  nerve ;  the  "  inns  and 
neecUes  "  felt  in  the  feet  after  sitting  on  the  edge  of  a  chair 
irom_  compression  of  the  sciatic  nerve,  c^'c.  The  treatment 
consists  m  releasing  the  nerve  from  the  compressing  ao-ent 
it  practicable.  If  a  wound  of  the  soft  tissues  is  necessary 
to  accomphsh  this  object,  healing  without  suppuration 
should  be  obtained  if  possible,  as  otherwise  the  nerve 
may  become  again  compressed  by  the  resulting  scar-tissue. 

CoxTUSioxs  OF  XERVES.— A  familiar  example  of  this 
m]my  is  a  blow  on  the  ulnar  nerve,  as  it  lies  behind  the 
internal  condyle.  There  is  intense  pain  at  the  spot  struck 
and  shooting  pams  and  "  pins  and  needles  "  in  the  ijarts 
suppJied  by  the  nerve.  These  s)-mptoms  pass  off  shortly 
but  occasionally  they  may  be  more  severe  and  last  for 
several  weeks,^  m  which  case  there  is  probably  some  efCu- 
siou  of  blood  111  the  nerve.  In  rare  instances  as(;endino- 
neuritis,  persistent  neuralgia,  or  even  paralysis,  and 
changes  simdar  to  those  observed  after  complete  division 
of  a  nerve  may  foUow. 

FoiiEiGX_  BODIES  IX  XERVES.-A  portion  of  a  needle 
broken  oft  m  a  nerve,  the  lodgment  of  small  shot  from  a 
gun  accident  i^c  ,  may  give  ri.?e  to  inflammation  of  the 
neiTC,  persistent  UTitation  and  pain  at  the  iniured  spot 
spasm  m  the  muscles,  and  pain  or  tinghng  in  the  parts 
supphcd  by  the  nerve.  Such  accidents  have  occasionaUy 
been  followed  by  epileptiform  convulsions.  The  ireniment 
IS  to  cut  down  upon  and  remove  the  foreign  body. 
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SECTION  IV. 
Diseases  op  Special  Tissues. 

diseases  of  boxe. 

Diseases  of  bone  may  be  classified  into  these  depending: 
npon — 1.  Inflammation  and  its  results.  2.  Simple  defect 
or  increase  in  nutrition.  3,  Constitutional  dyscrasia;  and 
4.  Nevj  growths. 

I.    Inflammation  and  its  Mesults. 

LsTFLAiixiATiox  OF  BOXE. — In  stud;s'ing  inflammation 
of  bone  you  should  bear  in  mind  that  it  is  in  the  soft  part^ 
(jf  bone, — the  periosteimi,  the  medullary  membrane,  and 
the  delicate  vascular  connective  tiss^ie  which  peiTades  the 
Haversian  canals  and  cancelli  that  the  inflammation 
occurs,  and  that  the  pathological  process,  though  some- 
what modified  by  the  hard  and  resisting  nature  of  the 
osseous  framework,  is  essentially  similar  to  that  which 
occurs  in  the  soft  tissues.  The  same  vascular  and  exuda- 
tive changes  ensue,  and  are  accomiianied  by  the  like 
phenomena  of  redness,  heat,  pain  and  swelling.  The  in- 
flammation, moreover,  may  be  of  a  simple  and  local,  or 
of  a  diffuse  and  septic  or  infective  character,  and  variously 
influenced  by  such  constitTitional  states  as  syjihilis, 
struma,  gout,  and  rheumatism,  or  liy  the  presence  of 
miliaiy  tubercle.  Further,  it  may  terminate  in  resolution . 
or  in  "sclerosis,  caries,  necrosis,  or  suppuration,  condi- 
tions com])nrablc  to  fibroid  thickening,  ulceration, 
gangrcuo  and  sup]iuratiou  of  soft  parts.  On  account  of 
tlio  intimate  connection  of  the  bone  with  tlie  perio.t;t«'uni 
and  medullary  membrane  inflanunation  is  seldom  limited 
to  any  of  these  structures,  and  when  one  is  affected  the 
others  generally  soon  become  also  involved.  Accordiug, 
Jiowcvcr,  as  tlie  inflammation  begins  in,  or  is  chiefly  con- 
fined to  the  periosteum,  medulla  or  bone,  the  disease  for  con- 
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ostelS'  P''-'^'^^^'^'  osteo-myelitis,  and 

nff^Jr '^i^'''^''  i^^fl'-imm^ition  be-innin-  in  or  chiefly 
aiiectmg  the  periosteum,  may  be  acute  or  Tronic  ^ 

2)  as  a  diffuse  and  infective  inflammation ;  the  former 
being  generally  the  result  of  some  local  injui'y,  theTaSer 
of  some  severe  constitutional  dyscrasia 

Acute  simple  peeiostitis  "is  generally  the  I'csult  of  a 
ocal  injury,  and  occurs  most  frequently  in  the  tibia  that 

i  rt^Ar;%j/  -The  inflammation  is  of  the  ordinary,  simple 
hind,  and  usually  terminates  in  resolution;  occasionally 
^J^PJ-t-V—  I'ttendedby  s^me  supeSi 
T'        J}  ''   infl'^'nmation  may   become  chronic 
Sy, npton<s.~  There  is  acute  throbbing  pain,  increased  on 
pressure,  and  worse  at  night.    If  the  iLne'i  siSciaT 

folli         °^1r^'^"-^*'  '™^t.yident  swelling  of  the  bone 
»  r  P  «"PPuration  occur,  by  fluctuation.  J^r.a^ 

■ol  W,?bt  h  of  the  part,  and  the  application  of 

cold  with  perhaps  a  few  leeches,  will  usually  suffice-  but 
should  suppuration  threaten,  hot  poultices  si,  Id  be  ut 
on,_  and  a  free  incision  made  as  sion  as  pus  has  foimed 
Opium  may  be  required  to  relieve  pain.^  ^ 
"S^S^^"'"^^  PEPiosTiTis,  sometimes  known  as 

may  t  lead  to  tbo  I  f'^^i''^  ^''''''^.  "^ture,  as  not  only 
uiaj  IE  leacl  to  the  death  of  large  iwrtions  of  bono  hut  h 

r  'rrr'^  'r'^^   -pti^i^'i^;  Snl- ; 

generally  occurs   in    debilitated  children 

eomn  rr'..f  f    ■  ^^"f^^^'ei'-  ]'i-ol)able  that  it  depends  upon 

fl  oucos  n       -^'"""^  ""'^  "^'^t  local  in- 

sW       ''^■"^•l'"'^''  ^olf^'  although  they  may  act  as 

sbght  oxctmg  causes,  have  little  or  nothingto  do  with  it 
I  also  occurs  as  a  sequela  of  the  continued  fevers,    i^o  i 
the  constancy  with  which  micro-organisms  (mi  .rococc 
ha.o  been  h.unr  m  the  jms,  it  is  now  genera  ly  belie  ved 
0  , lepond  chiefly  or  in  part,  in  some  way  on  the?r  pre  enco 

r.S^'^i„,''f ''TT^^"  clisoasc?  appears  E  b  g  ,? 
m     .     'V/i  ™  acute  infective  inli'm, 

at,  ,,,  of  the  po,-iostnum  which  rapidly  sprr,ads  t  ,;,o^^^^ 
the  bone  („  ih,.  medulla;    ]„,t  .some   leli?ye  t,- 
^'CKu,s   ,„    n„.   niedulla,    and   thence    smt  'i;   t  ^^ 
Penostcum.    Tn  any  case  pus  is  rapidly  lol^iS 


202 


DISEASES  or  SPECIAL  TISSUES. 


the  periosteum,  stripping  the  latter  from  the  bone, 
which  thus  cut  off  from  its  nutrient  supply'  dies. 
Sometimes  the  whole  diaphysis  may  thus  perish.  The 
epiphyses,  however,  generally  escape,  as  they  are  supplied 
by  a  separate  set  of  vessels,  which,  as  long  as  the 
epiphysial  cartilage  remains  unossified,  do  not  anastomose 
with  those  of  the  diaphysis.  For  the  like  reason  the  joints 
usually  escape,  but  as  the  periosteum  is  continuous  with 
their  capsular  ligament  the  inflammation  may  at  times 
spread  to  them  through  this  structure. 

Symptoms  and  diagnosis. — The  disease  is  attended  with 
severe  inflammatory  fever,  and  is  often  preceded  by  a 
rigor,  and  sometimes  accompanied  by  delirium.  The 
shlifts  of  the  long  bones  are  most  frequently  attacked, 
especially  the  lower  end  of  the  femur,  the  tibia,  and  the 
humerus.  The  nature  of  the  local  mischief  may  not  at 
first  be  recognised  and  the  affection  may  be  mistaken  for 
acute  rheumatism,  but  the  deep-seated  intense  pain  which 
becomes  agonizing  on  the  least  attempt  at  handling  soon 
makes  it  probable  that  the  periosteum  is  aifected.  The 
soft  parts  covering  the  bone  become  swollen  and  ocdematous, 
the  skin  white  and  waxy  looking,  and  later  dusky  red, 
clearly  indicating  the  presence  of  deap-seated  suppuration. 
From  abscess,  however,  it  cannot  always  be  diagnosed, 
except  by  an  exploratory  incision  which  will  disclose  bare 
bone.  Should  the  joint  become  involved  the  spuptonis 
become  more  tu-ge'nt  and  the  local  signs  of  acute 
arthritis  supervene.  Signs  of  blood  poisoning  now 
fre(iuently  manifest  themselves,  and  the  p.aticnt  may 
rapidly  .succrunb  to  scpticremia  or  pyoemia.  Should 
recovery  take  place  it  is  usually  with  the  loss  of  con- 
siderable i)ortions  of  bone,  and  after  months  of  suiferuig, 
or  it  may  bo  with  a  stiff  joint  or  the  loss  of  a  limb. 

2Veumfni.— Innaediately  the  nature  of  the  disease  is 
discovered  a  five  incision  should  1)0  made  to  the  bono 
under  the  strictest  antiseptic  precautions,  and  the  wound 
dusted  with  iodoform  and  dressed  with  Kulotorm  -auzc  or 
similar  antiseptic  material.  Abundant  Ibud  nounshnient, 
and  probably  stimulants,  will  be  reiiuired  with  large  doses 
„f  quinine  "if  svmptoms  of  blood-]i(>isoning  .supervene. 
Slioiild  a  joint  become  involved  and  su]ipurate  it  must  bo 
laid  frcclv  op(^n  and  dressed  antiseptically  ;  whilst  it  tlio 
wound  leadint,'  to  the  dead  bone  becomes  septic,  and  signs 
of  saprtrmia  occur,  the  question  of  amputation  must  bo 
'  led     The  necessitv  of  an  earlv  incision  cannot  be  too 
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strongly  insisted  upon,  as  by  its  means  extensive  denuda- 
tion of  the  bone  and  necrosis  may  frequently  Ije  averted, 
and  the  risks  of  blood-poisoning  greatly  redt'iced.  Shouhl 
necrosis  occur,  the  dead  bone  will  have  to  bo  removed 
when  it  has  become  loose.  Sub-periosteal  I'osection  of 
the  whole  of  a  diaphysis  is  recommended  by  some 
surgeons  as  a  uieans  of  preventing  or  lessening  the  danger 
of  blood-poisoning,  but  the  results 
hitherto  obtained  do  not  appear  to 
have  been  vorj^  favourable. 

C'llROXic_  PERIOSTITIS  is  nearly  al- 
ways associated  with  some  amount  of 
inflammation  of  the  subjacent  bone, 
and  is  generally  limited  in  extent, 
constituting  what  is  conunouly  called 
a  nodv.  Cause. — It  is  mostly  due  to 
s^-]ihilis,  but  may  bo  of  rheumatic, 
tuberculous,  strumous,  or  traumatic 
oi-igin,  or  caused  by  the  spread  of  in- 
tiamniation  from  an  ulcer  of  the  soft 
parts.  It  sometimes  occiu's  as  a  sequoia 
of  ty2)hoid  and  other  of  the  continued 
fevers.  Pathologij. — The  periostemn 
becomes  swollen  and  thickened  from 
small -cell -infiltration  of  its  deeper 
layers,  _  whilst  a  similar  infiltration 
occurs  in  the  Haversian  canals  of  the 
contiguous  bone.  The  inflammatory 
material  may,  under  appropriate  treat- 
ment, be  absorbed  ;  or  it  may  undergo 
ossification,  or  more  rarely  break  down 
into  pus  loading  to  caries  or  some- 
times to  necrosis  of  the  subjacent 
bono.  The  ossifying  variety  (see 
Fig.  42),  or  the  hard  node  as  it  is 
called  when  circumscribed  in  extent,  is  more  coniinoji 
m  the  long  bones,  the  suppurating  in  the  bones  of  the 
-'^  .su]ipurating  node  in  the  extremities  is 
probably  always  of  strumous  oi-i,ii'in  ;  a  supjjuratin-'  node 
on  the  cranium  is  generally  sy^jhilitic. 

Symptoms  aud  diafjnosis.—'hio  patient  conimoidy  com- 
plam.s  of  a  deej).seat(xl,  dull,  boring  j.ain,  w(n'se  by  night 
than  by  day.    On  examinatio;i  a,  hard,  irreguhu-  sVcdHn-r 
Ot  the  bone  is  iolt,  not  as  a  rule  v(-ry  painful  on  handlin- 
and  not  accompanied  l)y  redness  of  the  skin.    On  tlie  liemi 


Fi 


42.  — Chronic 
ptriostitis.  (From 
St.  Ijartholoinew's 
Hospital  Mu- 
seum.) 
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the  swelling  is  soft  and  fluctuating,  and  may  liavo  to  be 
diagnosed  from  an  abscess,  new  gi'owth,  or  sebaceous 
cyst.  Its  evident  connection  with  the  bone,  the  history  of 
syphilis,  the  effect  of  treatment,  and.  if  still  in  doubt, 
exploration  with  a  grooved  needle  will  clear  up  the  point. 

Treatment. — Iodide  of  potassium  is  useful  in  all  forms 
of  chronic  periostitis,  but  it  may  often  be  necessary  to 
give  it  in  large  doses.  In  the  syphilitic  variety  it  acts 
like  a  charm.  In  the  rheumatic  an  ointment  containing 
iodide  of  potassium,  mercury,  and  belladonna  may  also 
Tie  used  locally  with  benefit.  In  the  strumous,  cod  liver 
oil  and  syrup  of  the  iodide  of  iron  should  be  given.  In 
all  forms  opium  internally  is  indicated  when  there  is 
much  pain.  The  soft  node  on  the  cranium  should  on  no 
account  be  opened,  even  whei-e  the  skin  is  inflamed  and 
appears  about  to  give  way,  as  iodide  of  potassium  will 
then  often  promote  complete  resolution. 

OsTEO-MYELiTis  or  inflammation  beginning  in  or  chiefly 
affecting  the  medullary  membrane  and  cancellous  tissue 
of  bone,  may  like  periostitis  be  aciite  or  chi'onic. 

Acute  osteo-myelitis  may  also  occur  as  a  simple 
localized,  or  as  a  diffuse  sepiic  or  infective  inflammation. 

SlJrrLE  ACUTE  osteo-myelitis  is  generally  the  result 
of  an  injury  exposing  the  medulla  as  a  compound  fracture, 
or  the  sawing  of  a  bone  in  amputation.  In  the  latter  in- 
stance it  is  usually  quite  local,  though  at  times  it  may 
spread  some  distance  up  the  bone  and  cause  central  necrosis. 
The  sequestrum  in  such  a  case  lias  commonly  a  conical 
form,  in  consequence  of  the  inflammation  as  it  spreads  iip 
the  medullary  cavity  affecting  less  and  less  of  the  sur- 
rounding bone  lamella^.  lieyond  keeping  the  wound 
perfectly  a se])tic  and  removing  the  sequestrum  wlicn  loose, 
no  special  treatment  is  required. 

1  )IFFUSE  ITsFEC  riVE  OK  SKl'TTC  OS TKO-M YELITI S. — CaU.tC. 

 Tliis  variety  miiy  be  idioiiathic  (infective)  or  trauniatio 

(sceptic)  in  origin.  Th(^  idioiiiithic  variety,  like  aeut<;  in- 
fective periostitis,  usually  occurs  in  young  and  either 
debilitated  or  strumous  subjects  without  a]iparent  cause, 
and  also  like  it  is  generally  believed  to  depend  ujxm  tlic 
presence  of  niicro-orgnnisnis  {micrococci)  in  the  system, 
indeed,  as  already  stated,  the  disease  described  as  infective 
periostitis  is  believed  by  some  pathologists  always  tobegni 
as  an  inf(!ctive  osteo-myelitis.  The  trauniatu'  variety 
a])pears  only  to  occur  as  the  result  of  injury  t^i  the 
iiit(>nor  of  iione,  esjieciallv  where  the  cancellous  tissue 
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is  exposed,  aud  where  tlie  wound  is  not  kept  aseptic. 
Hence  it  is  most  often  met  with  after  compound  fractiu'e, 
excisions,  amputations,  and  the  operation  of  trephiniujj 
the  skull. 

Fathologi/. — Whether  idiopathic  or  traumatic  the  inflam- 
mation rapidly  spreads  through  the  bone  to  the  periosteum, 
and  diffuse  suppiu'ation  ensues,  the 
danger  of  saprcemia,  septicaemia,  and 
pytemia  being  even  greater  than  in 
diffuse  periostitis  in  consequence  of 
the  large  patulous  veins  of  the  me- 
dulla becoming  filled  with  puiiilont 
and  either  infective  or  septic  thrombi. 
The  idiopathic  form  would  appear  to 
depend  upon  the  presence  of  infective 
micro-organisms  {microcucci)  in  the 
system;  the  traumatic  usually  on  those 
of  a  septic  nature  [bacteria)  introduced 
from  without,  and  hence  is  probably 
l^reventable  if  the  wound  is  kept 
strictly  aseptic.  Should  the  patient  in 
either  case  not  be  carried  off  in  a  few 
days  by  saprtemia,  septicaemia,  or 
pyremia,  the  whole  diaphysis  may  die, 
or  suppuration  occur  between  the  dia- 
physis and  epiphyses,  and  destruction 
of  _  the  neighbouring  joints  ensue 
(Fig.  43).  In  less  severe  cases  the 
medullar;^-  membrane  may  become 
thickened,  and  only  the  layers  of  bone 
immediately  surrounding  it  may  die 
[central  necrosis). 

Tlie  si/m/itiims  of  the  idiopatliic  form 
are  similar  to  those  of  acute  infective 
periostitis  (seep.  202),  save  that  at  first 
there  may  be  less  oedema  and  swelling 
of  the  soft  parts  ;  but  soon  the  peri- 
osteum becomes  involved,  and  tlieu  the 
one  disease  ciin  hardly  be  distinguisliod 
from  the  otlier.  The  septic  or  traumatic 
tended  by  high  fever,  rigors,  and  swelling 


hi 


Fig 


■3.  —  Acute 
osteo-uiyelitis  of 
tlie  til)i;i,  witli 
destruutiou  of  the 
knee  aud  ankle 
joints.  (St.  Bar- 
tlioloniew's  Hos- 
pital Museum.) 


the 


variety  is  at- 
and  uidema  of 


limb,  and  a  puffy  tumour  of  the  scalp  when  the 
diploii  is  involved.  Tlie  wound  looks  unhealthy,  the 
flaps  s(!parate,  aud  the  periosteum  i-ecedes,  leaving  the 
end  of  the  bono  exposed.    A  fungous  mass  of  grujiula- 
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tions  generally  protrudes  from  the  medulla  of  tlio  divided 
bone. 

Treatment. — In  the  idiopathic  variety  an  early  and  free 
incision  through  the  periosteum  to  the  bone  should  be  at 
once  made.  In  traumatic  cases  every  effort  should  be 
directed  towards  rendering  the  wound  aseptic,  and  ensuiing 
an  efficient  drain.  Of  late,  considerable  success  appears 
to  have  attended  the  scraping  out  of  the  inflamed  medulla 
from  the  affected  bone,  and  then  insufflating  the  cavity 
with  iodoform.  The  constitutional  treatment  .should  be 
similar  to  that  described  under  acute  jjeriosfitis.  Should 
blood-poisoning  {saprcemia)  threaten,  the  question  of  am- 
putation must  be  raised.  If  this  is  decided  on  it  should 
be  done  through  the  knee-,  elbow-,  or  shoulder- joints,  if 
the  bones  of  the  leg,  forearm,  or  arm  are  involved,  so  as  to 
avoid  again  cutting  through  cancellous  bone.  Amputa- 
tion at  the  hip-joint  is  in  itself  so  serious  an  operation 
that  it  could  hardly  be  of  any  avail  in  the  case  of  osteo- 
myelitis of  the  femur.  T\1ien  septicoemia  or  pyremia  is 
already  fully  established  amputation  should  not  be  under- 
taken. .  -IT 

CiiROXic  OSTEO-MYELITIS  Can  hardly  be  distinguished 
from  chronic  osteitis.  Indeed,  in  chronic  inflammation  of 
bone  the  soft  tissues  lining  the  medulla,  cancellous  spaces, 
and  Haversian  canals  are  generally  equally  involved  m 
the  process,  as  is  also  frequently  the  periosteum.  At 
times,  however,  the  inflammation  may  be  more  or  less 
limited  to  the  medullary  membrane,  and  to  the  layers  of 
bone  contiguous  to  it,  and  may  tlien  terminate  cither  m 
central  necro.sis,  or  in  ossification  and  the  consequent 
obliteration  of  the  medullary  cavity  {o.^teo-sckro^is). 

OsTJ'JTls,  or  inflammation  of  the  bone  itself,  is  always 
associated  with  sonic  amount  of  inflammation  of  the  peri- 
osteum  and  of  the  medullary  membrane,  and  hence  it  is 
often  diilieult  in  any  given  i.athological  s)ieeimen  to  deter- 
mine whether  it  is  one  primarily  of  ost.ntis.  periostitis  or 
osteo-myelitis.  It  may  occur  in  any  bone,  or  m  any  part  of 
a  bono,  "but  is  most  frequent  in  the  cance  lous  ends  ot  the 
loii.'  bones,  in  the  cancellated  bones  of  the  tarsus  and 
carpus,  and  in  the  bodies  of  the  vcrtebrfO.  Ihe  term 
osteitis  as  here  cmploved  refers  to  a  chrome  or  subacute 
inflammation  of  bone,"  acute  inllammation  of  bone  being 
pr.actically  indistinguishable  from  acute  osteo-myelitis  or 
periostitis,  under  which  it  is  included. 

Tlie 'Yn'.^sf  may  be  predisposing  and  exciting.  Among 
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the  former  maybe  meutiouecl  syphilis,  tubercle,  struma 
and  rheumatism  ;  among  the  latter  any  local  iniiu-y  and 
cxposm-e  to  cold  damp,  or  malarial  influences. 

Pathology.— Kb  in  inflammation  of  soft  parts,  the  first 
stage  of  osteitis  is  one  of  increased  vascularity  the  bone 
appearing  red  and  injected  from  dilatation  of  the  blood- 
vessels m  the  Haversian  canals.    Next,  exudation  and 
escape  of  leucocytes  take  place  into  the  delicate  connec- 
tive tissue  occupying  the  space  between  the  blood-vessels 
and  the  bony  walls  of  the  Haversian  canals  and  cancelli 
respectively.     The    earthy  salts  are 
loosened  from  their  connection  with 
the  animal  matter,  and  the  bone  la- 
mellie   and   trabeculas   are  softened, 
eaten  into  as  it  were,  and  absorbed 
by  the  pressure  of  the  inflammatory 
material  which   here,   as  elsewhere, 
assumes  the  form  of  a  small-cell-exu- 
dation {(jranNlation-tissuc).    The  bone 
is   destroyed    irregularly,  appearing 
crescentically  eaten   out  into  spaces 
known  as  Howsldp's  lacinue,  in  each  of 
Avhich,  and  immediately  in  contact 
with  the  bone,  are  found  large  cells 
{osteoclasts)   containing  many  nuclei. 
It  IS  believed  that  these  osteoclasts, 
which  are  m  some  way  derived  from 
the  inflammatory  exudation,  take  an 
important  though   unknown  part  in 
the  absorption  of  the  bone.   The  bone- 
corpusclos  themselves  are  generally 
thought  to  be  entirely  passive,  and  to    Fio.  4J.— Rarefyincr 
take  no  ])art  m  the  rarefjdng  process.       osteitis.  (St.  ]!.u° 
in  tins  \vay  the  Haversian  canals  and       tljolomew'.s  IIos- 
cancelli   become  dilated,  the  compact       pital  Mu.seum.) 
bone  being  thus  couvortod  into  canad- 
lous,  and  the  cancellous  further  widened  out  (see  Fii,-  44) 
ihe  pono.stouni  and  medullary  membrane  generally  an - 
pei^r  thickeuod.    In  inflammation  of  bone,  as  in  inilam 
mation  oi  the  soft  tissues,  several  terminations  may  occur 
Thus,  mo/„^.,.  ,rmy  take  place,  and  the  bone  resuiile  more 
n  less  Its  normal  aj.pearanco ;  or  the  iullammatorymaterial 
na^y  undergo  os.i/ication,  and  tlio  bone  b.,..omo  hard  .1 
indurated  (o.^.  or  o,lro,,I„siic  ostrilis),  a,    ]  a 

comparable  to  that  which  occurs  in  the  flbnnd  thick  dm^ 
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of  the  soft  tissues ;  or  the  rarefying  process  may  continue 
until  the  affected  portion  of  bone  is  completely  detroyed 
by  the  granulation- tissue  {rarefyiwj  osteitis  or  caries), 
a  termination  similar  to  ulceration  ;  or  if  the  inflamma- 
tion is  more  acute,  the  vessels  in  the  Haversian_  canals 
may  become  strangulated  by  the  pressure  of  the  inflam- 
matory material,  and  the  inflamed  portion  of  bone  die 
(necrosis),  a  termination  of  like  natiu-e  to  gangi-ene  of  the 
soft  tissues ;  or  finally,  the  inflammatory  material  may 
break  down  into  pus  {siqqjitratinn),  and  an  abscess  be  pro- 
duced in  a  way  similar  to  that  wliich  occurs  in  the  soft 
parts. 

Si(j7is  and  diagnosis.— The  signs  yary  accorchng  to  the 
intensity  of  the  inflammation,  and  are  similar  to  those  of 
simple  periostitis,  and  when,  as  is  frequently  the  case,  the 
osteitis  is  associated  ^-ith  inflammation  of  the  periosteiun 
the  two  can  hardly  be  distinguished.  There  is  deep-seated 
boring  pain,  worse  at  night  and  increased  on  exercise, 
perhaps  some  slight  oedema,  but  seldom  any  redness  unless 
the  periosteum  is  involved,  and  then  only  when  the  bone 
is  superficial.  There  is  at  first  no  swelling  of  the  bone, 
though  subsequently  it  may  become  porceptibh"  enlarged. 
The  deep-seated  character  of  the  pain,  its  increase  and 
long  continuance  after  percussion  of  the  bone,  with  ]iossible 
relief  by  steady  pressui-e,  and  the  absence  of  much,  if  of 
any,  perceptible  swelling,  point  to  osteitis :  wliei  eas  pam 
of  a  more  superficial  character  and  increased  on  pressure. 
to"-ether  with  an  earlier  appearance  of  swelling,  indicates 
periostitis.  From  chronic  abscess  it  is  not  always  possible 
to  diagnose  osteitis,  though  in  abscess  the  pam  is  generally 
more  localized,  and  a  slight  yielding  of  the  bone  at  one 
spot  may  be  discovered.  .     .      ,  i 

JWatiuerd.—liest,  elevation  of  the  part,  a  tew  leeches 
in  the  more  acute  forms,  the  administration  <.£  iodide  oi 
notassium  and  in  some  instances  inercurv.  the  application 
of  small  blisters  from  time  to  time  m  the  more  clironir 
cases,  and  opiates  internally  with  opiate  or  liel  adonn:, 
liniments  externally  to  relievo  pain.  In  obstinate  c^.ses 
linear  osteotomy,  which  consists  in  making  mi  mcisiou 
down  to  the  inilamcd  bone,  and  continuing  it  into  the 
bono  substance  by  means  of  a  lley's  saw  or  a  chisel,  will 
by  l  emoving  tension,  generally  give  pcrmiUK^nt  relief  and 
prevent  further  changes  ensuing.  ^hrn\d  the  existence 
of  an  abscess  bo  suspected  the  bone  may  be  drilled 
in  several  directions  or  a  small  trephine  apphed.    ^\  here 
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there  is  a  taint  of  gout,  struma  or  rheumatism,  appro- 
priate remedies  for  these  affections  must,  of  course,  be 
given. 

EaREFYI?s-G  OSTEITIS,  C.\RIES,  OR  TLCERATIOiS'-  OF  BONE, 
IS  comparable  to  ulceration  of  the  soft  tissues,  and  is 
characterized  by  the  rarefaction,  molecular  death,  and  loss 
of  substance  of  the  bone-tissue,  and  the  tendency  of  the 


Fk.  45.— Diagram  of  cai'ies.  a.  Granulation-tissue  ;  b.  Small- 
cell-exudation  destroying  the  bone  ;  c.  Small-cell-exudation 
between  vessels  and  walls  of  the  Haversian  canals  ;  d.  Normal 
bone. 


inflammatory  exudation  to  caseous  degeneration  and 
suppuration. 

Cause. — Tubercle,  struma  and  syphilis  are  undoubtedly 
the  most  frequent  causes  of  caries".  Sometimes,  however, 
canes  would  appear  to  depend  on  a  debilitated  state  of 
the  system,  m  which  there  is  no  evidence  of  tubercle  or 
sji^hihs,  and  to  which  the  term  sti'uma  can  hardly-  Avith 
propriety  be  applied.  Occasionally  it  is  the  result"  of  an 
injury. 

Patlwhfjy.-—CaviQH,  as  has  already  boon  stated,  is  one 
of  the  terminations  of  osteitis  ;  indeed,  it  is  often  some- 
what diflioult  to  say  whore  osteitis  ends  and  caries  begins 
In  caries  the  thinned  ami  eroded  trabeculioof  the  inflamed 
bone  become  still  further  thinned  and  eroded  by  the  action 
"f  the  small-cell-oxudation  and  osteoclasts  until  the 
affected  portion  of  the  bone  is  comph^tely  destroyed  and 
i'C])lacod  by  granulatioii-Hssuc.  Tlinlor  apiironriato 
treatment  ossification  ol'  tlu;  gi'anulation-tissu./ may 
occur;  more  often,  however,  espucially  in  tuboreulou's 
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cases,  the  inflammatoiy  material  ^^^^rgoes  caseation  and 
may  break  down  into  pus  and  an  abscess  be  oi-med  ^hrcb 
may  remain  as  such  in  tbe  interior  of  the  ^^one  "r  undei 
the  periosteum,  or  later  may  open  externally,  giving  n.e 
to  a  sinus  leading  to  the  disease     In  other  c^.e.  the 
smaU-cell-exudation  undergoes  fmiher  proliferata^^ 
either  makes  its  way  to  the  surface  of  the  bone  (Fig  4o 
and  thence  thi-ough  the  soft  tissues  and  skin  ca jt 
iierf orates  the   articular   cartilage   and   entei^  a  jomt 
TfnimtZ  caries).    At  other  times  the  granulation-hssue 
merely  destroys  the  bone  without  the  production  of  pus 
U^ZZ  ovmrics  sicca);  whilst  again  the  ^flamed  l^ne 
in  the  centre  of  the  area  may  die  en  masse  froni  the  cutting- 
oif  of  its  blood-supply,  and  become  separated  from  the 
surrounding  bone,  forming  a  sequestrimi  at  the  centie  ot 
the  caSous  spot  [caries  necndica).    In  tubercidous  cases 
t  ant  cells  and  the  tubercle  bacillus  have  been  chscovered 
fn  the  inflammatory  exudation.    The  favourite  seat  of 
caries  isli  the  cancellous  tissue,  whereas  that  o±  "'^"•^  ^ 
Tin  the  compact.    It  i.s  most  frequently  met  ^"th  m  the 
■bodies  of  the  vertebrce,  in  the  cancellous  ends  of  the  Icng 
Ws  and  in  the  short  bones  of  the  Javsiis  and  c^^^^^^ 
The  tubercular  and  the  strumous  varieties  to  wh  h  i  .^^^^^^^ 
restrict  the  term  caries,  are  distingiushed  b>  tlu  noie 
marked  tendoncv  of  the  inflammatory  material  to  undergo 
ciseous  clianges  ;  bv  the  soft,  greasy  aud  crumbling  con- 
rbtfon  of  thebone;  bv  the  more  extensive  destruction  of 
ihe  W  ;  nnd  by  tlie  little  tendency  shown  towards  the 
■fm-mntion  of  new  bono  and  repair.  . 

^So  Znvtoras  at  first  are  those  of  local  chronic  osteitis 
•  sympwm^  ,,^,,-,p1v    some  nain.  with  oedema  and 

and  periostitis^  namelj    some         ^^^^^^^^^^  . 

'^"^"W.  'ti  mn^t or  p  oducts  make  their  way  to  th. 
soon  the  "V  "  or  «i  ui-e-  leadin-  to  the  carious  bon, 
r^'^'^'^l^ shuiri^ve  Swnllh-  a  button  of  cvdomatou^ 
ionn.    f.'i'^  and  a  thin,  purulent,  an.l 

.num  ahons  a  containiiig  bone  salt> 

comnionl^  .i.^,,,     On  probing  or  on  on- 

i„  solntion  escapes         J, \"   „  bono 
lapngthesim.sand  n;t.^ndm  n^^       Sown  and  readily 
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bone  may  bo  gouged  away.  In  doing  this  it  will  be 
known  when  all  the  carious  bono  is  removed  by  the  part 
becoming  hard  to  the  gouge.  Unfortunately,  however, 
after  the  carious  part  has  been  removed  the  disease  may 
reciu'  in  the  siu-rounding  bone,  so  that  in  caries  of  the 
tarsus  or  carpus  it  may  be  better  to  excise  the  whole  of 
the  affected  bone,  or  where  the  caries 
is  extensive,  to  amputate  the  foot  or 
hand. 

Necrosis  is  the  death  en  masse  of 
the  whole  or  part  of  a  bone,  and  is 
analogous  to  gangrene  of  soft  parts. 
It  is,  however,  of  more  frequent  oc- 
ciu^rence  than   gangrene,  inasmuch 
as,  owing  to  the  hard  and  resisting 
nature  of  bone,  the  vessels  are  more 
liable  to  become  compressed  by  the 
inflammatory  effusion,  and  the  blood- 
sujDply  in  consequence  to  be  cut  ofp. 
For  the  same  reason  necrosis  is  more 
common  in  compact  than  in  cancel- 
lous bone;  whilst  the  reverse  holds 
good  with  regard  to  caries.  Hence, 
moreover,  necrosis  is  more  frequent 
when   the    inflammation    is  acute, 
caries  when  it  is  less  acute,  as  in  the 
latter  case  the  bone-trabeculaa  slowly 
yield,  and  tUsintegrate  before  the  less 
quickly-produced   inflammatory  ex- 
udation, and  the  vessels  consequently 
escape  compression.   The  bones  most 
often  affected  are  the  tibia,  the  fe- 
mur, the  lower  jaw,  the  bones  of  the 
skull,   and   the    phalanges   of  the 
ungers. 

Cause, — The  immediate  cause  f)f 
necrosis,  like  gangrene,  can  in  all 
eases  be  traced  to  the  cutting  off  of 
the  blood-supply  of  the  bono,  and  this  again  may  bo 
auo  to  mflamuiation,  injury,  or  more  rarely,  as  in  the 
necrosis  which  som(3tnnes  occurs  in  old  people,  to  some 
change  m  the  vessels  pro];ably  analogous  to  th^t  producin  " 
senile  gangrene  of  .soft  parts.  The  causes  of  inllamn  a- 
tipn  of  bone  n,ay,  therefor.,,  also  be  looked  upon  as  ^  es 
necrosis;  but  syphilis,  tlie  .specific  fevers,  e.speSly 

P  2 


Fro.  46.  —  Necro.sis 
of  .shaft  of  tibia. 
(J)ruitt'.'i  Surgery.) 


of 


212 


DISEASES  OE  SPECIAL  TISSUES. 


scarlatina,  and  mercurial  and  phosphorus  poisoning,  may 
be  particularly  mentioned. 

Pai/!0%y.— In  injmy,  the  death  of  the  bone  is  due  to 
the  stripping  off  of  the' periosteum,  the  destruction  of  the 
medullary  membrane,  or  more  rarely  the  plugging  oi  the 
vessels  in  the  Haversian  canals  with  clots.  In  this  -way 
necrosis  may  occiu-  after  compound  fractui'e,  or  m  stumps 
after  amputation ;  but  the  inflammation  that  follows  the 
injury  has  no  doubt  also  a  share  in  its  production.  The 
way  in  which  necrosis  is  brought  about  in  inflanimation 
has  already  been  described  under  periostitis,  osteitis,  and 
osteo-myeiitis,  and  according  as  it  results  fi-om^  one  or 
other  of  these  causes  will  it  vary  in  its  situation  and 
extent.  Thus,  when  due  to  simple  periostitis  it  is 
generally  limited  to  the  external  lameUas  of  the  bone 
(peripheral  necrosis) ;  when  to  simple  osteo-myelitis,  to 
the  layers  immediately  surrounding  the  medullary  canal 
{central  necrosis);  when  to  diffuse,  septic  or  infective 
periostitis  or  osteo-mvelitis,  it  mav  aft'ect  the  whole  thick- 
ncssof  the  shaft  (Fig.'  46).  and  possibly  the  whole  diaphysis 


Tia    47  — Dia.'ram  of  tlic  process  of  .separation  of  dead  bone. 
r.  Dead  bone  ;  L  Inflamed  living  bone  witli  fonnation  of  granu- 
lation -  tissue  where  it  is  in  con 
(I.  Ilealtliv  living  bone. 


tact  with  the   dead  part 


(Mai  necrosis) :  whil-t  wl.ni  duo  to  osteitis  it  is  usually 
associated  with  caries,  and  only  a  portion  oi  cancellous 
tissue  perishes  {caries  necroUca). 

Clan-acicrs  of  dead  hone.— The  dead  bono,  which  is  called 
a  soqucstruin'or  an  exfoliation,  is  bloodless,  white,  hard, 
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dry  and  sonorous  -when  struck,  but  often  becomes  brown 
or  black  when  exposed  to  tbe  air  and  the  action  of  the 
discharges.  Its  free  surface  is  smooth  and  even,  or  if  pre- 
vioiisly  inflamed,  rough  and  irreguhii' ;  its  margins  are 
sen-ated  and  ragged  ;  and  its  previously  attached  surface 
is  rough  and  uneven.  It  is  heavj^  when  sclerotic  changes 
have  occiu-red,  light  and  porous  when  associated  with 
caries.  Process  of  separation. — When  a  jjortion  of  bone 
has  become  necrosed  it  acts  as  a  foreign  body  and  nature 
tries  to  cast  it  off.  In  some  situations  she  is  successful,  in 
others  she  fails,  and  if  not  assisted  by  art  the  dead  bone 


Fia.  48.  — Syphilitic  necrosis  of  the  skull.    (St.  Bartholomew's 
Hosijital  Museum.) 

may  remain  as  a  lifelong  soiu-ce  of  irritation.  The  separa- 
tion of  dead  bono  is  best  studied  in  superficial  situations, 
as  m  the  cranial  bones  (Fig.  -IS),  where  its  process 
can  be  watched.  Here,  say,  from  the  breaking  down  of 
a  syphilitic  node  [syphilUic  periaditis),  a  portion  of  bone 
IS  exposed  and  dies.  This  acting  as  an  irritant  causes 
the  bone  aroiuid  to  become  infiamod  (Fig.  47) ;  rare- 
faction [ulceration)  onsuos,  and  a  round  tlio  dead  portion  is 
formed  a  gi'oovo,  which  gradually  d(;epcns  and  extends 
beneath  the  dead  part  until  the  latter  is  completely  cut  off  ' 
from  the  living,  and  if  not  removed  bv  art  simidy  comes 
away,  or  exjoliatcs  as  it  is  technically  termed  The 
cavity  left  becomes  filled  u].  with  granulations,  which 
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subsequently  ossify,  and  so  restore  the  lost  part.  In 
situations,  as  in  the  tibia  (Fig.  49),  ^heve  the  periosteum 
has  not  been  destroyed,  ossification  of  this  membrane  pro- 
ceeds at  the  same  time  as  the  bone  is  being  separated,  ihe 
dead  bone  thus  becomes  sui-roimded  on  all  sides  by  bone, 


Fig.  49. 


Fig.  50. 


Fig.  fil. 


Figs  49  50  and  51  illustrate  tlic  formation  of  a  sequestrum,  its 
separation  from  tlie  living  Ijone,  and  the  cavity  left  .after  it;- 
removal  a.  Dead  bone  ;  Ik  Living  bone  :  c.  The  separated 
periostenm  lined  by  granulations;  d.  Cloaca^  lined  by  granulations, 
which  are  indicated  by  shading,  and  arc  continuous  with  those 
lining  the  cavity  containing  the  sequestrum  ;  c.  New  penoste.il 
bone  perforated  by  cloac,^^  /.  Cavity  left  after  removal  of  dead 
bone.    (After  IJillroth.) 

and  Hes  bathed  in  pus  in  a  cavity  lined  with  grannliitions 
(Fis  50),  and  though  loose,  is  thus  prevented  iroiu  being 
cast  off  It  is  then  snid  to  be  iuraxjinated,  and  is  called  a 
sequestrum.  At  certain  .spots  whore  the  periosteum  and 
soft  tissues  liavc  been  perforated  liy  the  .h.-charges  from 
the  inllaincd  bone  making  their  way  to  the  surface  ossifi- 
cation does  not  occur,  and  these  a  per  hires  thus  lett  in  the 
casing  of  new  bone  arc  called  cloaca  Ings.  49,  oO.  ol,  a). 
•  After  the  removal  of  the  se.iuestrum  the  cavity  (Ing.  ol, / ) 
fills  up  with  granulations,  though  more  slowly  than  after 
the  removal  of  an  exfoliation.      ,.      ,    ^,  ,  „ 

tiymidoms.—nie^G  vary  according  to  the  cause,  stage 
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and  situation  of  the  necrosis.     Wlien  of  inflammatory 
origin  the  sj'mptoms  at  first  will  be  those,  already  de- 
scribed, of  periostitis,  osteo-myelitis  or  osteitis,  according 
as  one  or  other  of  these  has  produced  it.    When  suppmu- 
tion  has  occm-red  and  an  incision  has  been  made  to  the 
dead  bone,  or  the  discharges  have  made  their  way  to  the 
surface,  or  the  wound,  in  the  case  of  an  injury,  leading  to 
the  dead  bone  has  remained  open,  a  sinus  or  sinuses  will 
exist.    These  generally  discharge  a  thick  foul-smelling 
pus,  and  are  accompanied  by  much  thickening  of  the 
bone,  and  redness  and  brawniness  in  some  instances  of 
the  siuTOimding  skin.    On  passing  a  probe  the  dead  bone 
will  probably  be  felt.    In  traumatic  cases  there  will 
fiu'ther  be  the  history  of  the  injury.    Having  discovered 
dead  bone  you  should  next  ascertain  if  it  is  loose.  This 
may  be  done  by  observing  if  it  can  be  moved  by  the 
probe,  or,  if  two  sinuses  exist,  by  passing  a  probe  ^  down 
each  and  pressing  alternately  first  in  one,  then  in  the 
other.    If  the  sequestrum  is  loose,  a  see-saw  movement 
may  thus  be  given  to  it.    In  superficial  situations  such  as 
the  cranium,  or  where  a  bone  protrudes  or  is  exposed,  as 
in  a  stump  or  compound  fracture,  the  dead  bone  will  at 
once  be  known  by  the  characters  already  given  (page  212). 
Tlie  chief  distindive  signs  between  necrosis  and  caries  are  : 
— In  necrosis  the  dead  bone  is  generally  hard  and  smooth, 
in  caries  soft,  rough,  and  crumbling ;  in  necrosis  the 
granulations  round  the  sinus  are  healthy  and  the  skin  is 
generally  normal,  in  caries  there  may  be  no  granulations, 
or  if  present  they  may  be  oodematous,  and  the  skin  around 
is  undermined  or  inflamed ;  in  necrosis  the  discharge  is 
thick  and  yellow,  in  caries  thin  and  watery ;  in  necrosis 
there  maybe  great  thickening  of  the  bone,  in  caries  there 
is  usually  but  little.    Do  not  forget,  however,  that  caries 
may  be   associated  with  necrosis.    In  some  cases  of 
necrosis  no  siqipuration  occurs  [quiet  necrosis),  but  the 
bono  becomes  greatly  swelled,  resembling  a  new  growth, 
from  which  it  may  be  impossible  in  some  instances  to 
distinguish  it  without  an  exploratory  incision  (see  Tumours 
of  Ijono). 

Treatment, — The  dead  V)one  should  bo  removed  as  soon 
as  it  is  loose.  When  it  is  superficial  this  can  generally  be 
done  by  the  forceps,  aft(ir  slightly  enlarging  if  necessary 
the  sinus  through  tlie  soft  tissues,  or  wliero  the  end  of  the 
sequestrum  is  exposed  in  a  stump  by  simply  drawing  it 
out.    But  whore  the  dead  bone  is  invaginated  and  the 


216 


DISEASES  OF  SPECIAL  TISSUES. 


cloacee  leading  to  it  are  small  a  more  serious  operation  is 
required  {secjuestrotomy).  The  operation  is  much  facili- 
tated by  the  use  of  an  Esmarch's  bandage.  The  sinus 
leading  to  the  most  conyenient  cloaca  should  be  enlarged 
by  a  simple  incision  in  the  longitudinal  axis  of  the  limb, 
the  sequestrum  seized  by  forceps,  and  if  practicable  di-awn 
out.  If  the  cloaca  is  too  small  to  admit  of  this  it  niust  be 
enlarged,  or  two  cloacte,  if  present,  may  be  laid  into 
one  by  cutting  away  with  a  mallet  and  chisel,  Hey's  saw, 
gouge,  &c.,  the  intervening  portion  of  the  sheath  of  new 
bone.  No  more  of  the  new  bone,  however,  than  is 
absolutely  necessary  should  be  cut  away  for  fear  of 
weakening  the  limb.  For  the  same  reason  cloacee  should 
be  enlarged  in  the  longitudinal  axis  of  the  bone.  The 
extraction  of  the  sequestrum  may  often  be  aided  by  the 
use  of  the  elevator,  or  by  cutting  it  in  two  pieces  with  the 
'bone-scissors.  The  cavity  should  then  be  spiinkled  with 
iodoform,  packed  with  iodoform  gauze  to  prevent  bleed- 
ing, and  the  wound  dressed  with  gauze  impregnated  with 
the  same  or  other  antiseptic  material.  "Whilst  the  cavity 
is  healing,  which  when  large  it  may  take  many  weeks  or 
even  months  to  do,  the  patient's  strength  must  be  sup- 
ported hy  tonics  and  a  generous  diet.  At  times  the 
sequestrum  is  so  intimately  interlocked  between  the  old 
and  the  new  bone  that  it  uiay  be  impossible  to  remove  it. 
In  such  cases,  where  the  patient's  powers  arc  flagging 
from  the  long-continued  suppuration,  or  signs  of  larda- 
ceous  or  other  visceral  disease  are  manifesting  themselves, 
amputation  may  be  called  for. 

SxirruRATioN  .VXD  abscess  ix  boxe.— Diffuse  suppura- 
tion in  bone  has  already  been  described  as  a_  common 
termination  of  diffuse  ostco-niyclitis  and  periostitis.  Cir- 
cumscribed suppuration  or  abscess  is  generally  of  the 
chronic  variety,  and,  as  already  stated,  is  one  of  the  ter- 
minations of  chronic  osteitis.  _ 

Chronic  abscess  in  hone  is  most  common  m  the  canceUous 
ends  of  the  long  bones,  especially  the  upper  and  lower 
end  of  the  tibia  and  lower  end  of  the  femur,  but  is  occa- 
sionally met  with  in  other  bones. 

The  causes  especially  leading  to  the  termination  of 
osteitis  in  abscess  are  thought  to  bo  the  presence  of 
tubercle  or  of  micro-organisins,  the  striunous  diathesis, 
or  a  feeble  state  of  health.  At  times  the  abscess  can  be 
apparentlv  traced  to  an  injury.  ^  , 

rathoh'iiy.—ln  the  course  of  rarefying  osteitis  the  bone- 
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trabeculfe  are  gradually  destroyed,  and  theii-  place  is  taken 
by  a  small-eell-exudation,  wbicli  now  assumes  the  form 
of  grauulation-tissue.  This  in  the  focus  of  the  inflamed 
spot  softens  and  breaks  down  into  pus,  whilst  that  around 
the  centrally-softened  spot  constitutes  the  abscess- wall, 
and  forms  to  the  naked  eye  a  distiiict  membrane  (Fig.  52) 


Fig.  52. — Abscess  in  end  of 
tibia.  (From  St  Bartho- 
lomew's Hospital  Museum.) 


Fig.  53.  —  Necrosed  cancellous 
bons  in  abscess  cavity.  (From 
St.  Bartholomew's  Hospital 
Museum. ) 


lining  the  bony  cavity  (pi/orjenic  membrane).  The  bone 
around  the  abscess  generally  becomes  sclerosed  owing  to 
the  ossification  of  the  inflammatory  products,  whilst  new 
bono  is  formed  beneath  the  periosteum.  In  this  way  as 
the  abscess  enlarges  at  the  expense  of  the  old  bone,  new 
bono  is  continually  formed  around,  and  hence  the  pus 
seldom  makes  its  way  to  the  surface  as  in  the  soft  parts. 
As  the  abscess,  however,  approaches  a  joint  new  bone  is 
not  formed  beneath  the  articular  cartilage,  and  so  the  pus 
on  reaching  the  cartilage  may  ]H'rf orate  it  and  escajie  into 
the  joint.  When  the  inflammation  is  more  acute  sup- 
piu'atiou  may  occur  before  the  bone-trabecuhx)  have  been 
completely  destroyed,  under  which  circumstance  a  seques- 
trum of  cancellous  tissue  may  be  found  free  in  the  abscess 
cavity  (Fig.  oli). 

The  sijiiiptoms  are  of  a,  chronic  nature,  and  aro  often 
obscure,    (jenorally  there  is  pain  of  a  dull,  boring,  and 
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localized  character,  often  intei-mittent,  and -worse  at  mglit; 
tenderness  on  pressiu-e  at  the  spot  -where  the  abscess  is 
approaching  the  surface  ;  some  osdema  and  pitting  of  the 
soft  tissues ;  occasional  enlargement  of  the  end  of  the 
bone ;  and  later  some  dusky  redness  of  the  skin.  Inter- 
mittent attacks  of  inflammation  of  the  neighboiu-mg  jomt 
without  other  apparent  cause  are  very  suggestive  of  abscess. 
These  symptoms  will  usually  .serve  to  diagnose  abscess  fi-om 
rheumatism,  local  periostitis,  and  a  new  growth  in  the 
end  of  the  bone.  From  chronic  osteitis  it  cannot  always 
be  distinguished ;  but  this  is  not  of  so  much  importance 
as  the  treatment  is  practically  the  same. 

Treatment.— A-TL  Esmarch's  bandage  havmg  been  ap- 
plied, a  crucial  or  T-shaped  inci.sion  should  be  made 
over  the  tender  spot,  and  the  bone  trephined.  If  pus 
does  not  escape  a  perforator  should  be  thrust  m  various 
directions  into  the  cancellous  tissue  m  the  hope  of  dis- 
covering it.  The  abscess-cavity,  after  having  been  well 
scraped,  should  be  mopped  out  with  carbolic  acid  or 
chloride  of  zinc,  and  dusted  ^ith  iodofonn  and  the  wound 
dressed  mth  iodoform  or  other  antiseptic  gauze,  great  care 
being  taken  to  keep  it  aseptic.  Should  the  abscess  break 
into  the  joint  amputation  will  probably  be  necessary. 

2.  Diseases  depending  upon  Simjile  Defod  or  Increase  vi 
Nutrition  of  Bone. 

Under  this  head  are  included  two  diseases  of  bone  in 
which  neither  inflammation  nor  such  constitutional  affec- 
tions as  syphilis  or  struma  appear  to  take  a  i)art- Atrophy 

and  Hypertrophy.  ■      f  „<•  ,.n 

Atbophy  of  bone  is  a  common  accompauiinent  ot  old 
age.  It  may  also  be  produced  by  pressure  and  disuse, 
llius  it  is  seen  in  the  bodies  of  the  vertebrix-  from  the 
pressure  of  an  aneuri.-in  of  the  aorta  or  a  tumour  m  the 
Mediastinum ;  in  the  bones  of  a  limb  Irom  disuse,  as  in 
long  -  continued  joint  -  disease,  and  in  stumps  after 
amputation.  An  atrophied  bone  is  ahvays  'lecre.ised  in 
weight,  often  in  size  ;  and  in  some  .situations,  as  the  neck 
of  the  femur,  is  liable  to  fracture  on  shgh  provocation. 
Atrophy  is  al^^•ays  attended  with  more  or  less  fattj  de- 

^'H™"uornv  of  bone  is  an  overg,;owth  of  bone  which 
is  due  merely  to  an  increase  of  nutrition  and  not  to  any 
Inflammatory  change.    It  is  generally  dependent  upon 
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excessive  functional  activity  of  the  part,  the  bone  in- 
creasing- in  size  and  strength  commensurately  with  the 
hypertrophy  of  the  muscles.  It  may  also  occiu-  in  asso- 
ciation with  general  hjqDei'trophy  of  the  tissues  in  the 
affection  known  as  congenital  hypertroph5\  It  must  be 
distinguished  from  inflammatory  thickening  of  bone,  a  con- 
dition to  which  the  term  hypertrophy  is  sometimes  though 
incorrectly  apiDlied. 

3.  Constitutional  Affections  of  Bone. 

Under  this  head  are  included  Syiihilitic,  Strumous, 
and  Tubercular  affections  of  bone,  Eickets  and  Mollifies 
Ossium. 

Syphilitic  aefections  of  bone  are  common  both 
in  acquired  and  congenital  sj-philis.  In  the  former  they 
generally  occm-  dm-ing  the  tertiary  stages  of  the  affection , 
either  as  gummatous  inflammations  of  the  periosteum 
(nodes),  or  as  chronic  inflammator}^  thickenings  or  giuii- 
matous  infiltrations  of  the  bone  itself,  leading  to  caries, 
necrosis,  or  sclerosis.  For  a  full  account  of  the  peculiarities 
in  the  above  affections  when  due  to  syphilis  the  student  is 
referred  to  a  work  on  Pathology.  The  affections  of  the 
bones  in  congenital  syphilis  have  already  been  briefly  re- 
ferred to  in  the  section  on  that  subject  (see  page  58). 

Struma  and  Tubercle.— We  have  ali-eady  seen  that 
many  of  the  inflammatory  diseases  of  bone^  especially 
some  forms  of  rarefying  osteitis  or  caries,  are  attributed 
to  the  strumous  diathesis,  or  to  the  presence  and  dege- 
neration of  miliary  tubercles;  and  it  has  been  pointed 
out  in  what  respects  the  affections  of  strumous  or  of 
tubercular  origin  differ  from  those  of  a  simple  or  trau- 
matic nature.  Here  it  need  only  be  added  that  miliary 
tubercles  may  often  be  found  scattered  through  the 
medulla  and  in  the  cancellous  tissue  in  cases  of  acute 
tuberculosis  ;  but  as  in  these  cases  the  bone-affection  plays 
but  a  secondary  part  and  cannot  be  diagnosed  during  life, 
nor  indoed  as  a  rule  gives  rise  to  any  symptoms,  it  need 
not  be  further  described. 

Eickets,  though  genei'ally  described  under  Diseases  of 
Bone,  is  a  constitutional  ail'cction  occurring  in  infancy 
and  early  childh(jod.  It  is  characterized  hy  im]>aiTeil 
nutrition  and  airest  of  develo])nient  of  the  whole  body, 
and  especially  by  the  softening  and  the  resulting  de- 
formity of  the  bones. 


220 


DISEASES  OF  SPECIAL  TISSUES. 


Cattses.— Malnutrition  produced  by  improper  food,  espe- 
cially an  excess  of  the  starchy  elements  during  infancy ; 
debility  of  tbe  mother  during  gestation  and  lactation 
as  the  result  of  excessive  child-bearing,  over- suckling, 
and  bad  hygiene,  i.e.  want  of  fresh  air  and  sunshine,  resi- 
dence in  damp  dwellings,  uncleanliness,  and  lack  of 
attention  generally.  Struma  and  sji^hilis  in  the  parent, 
but  I  think  without  sufficient  evidence,  are  also  given  by 
some  as  causes.  . 

Pathology.— The  bone-changes  consist  essentiaUy  m  the 
formation  of  soft,  vascular,  imperfectly-ossified  bone, 
which  replaces  the  healthy  bone  as 
the  latter  is  gradually  absorbed  in 
the  normal  process  of  development. 
This  ill-formed  bone  is  produced 
both  at  the  line  of  the  epiphysis 
and  under  the  periosteum,  i.e.,  in 
those  situations  where  active  gi'owth 
normally  occiu's.     In  the  foi-mer 
situation   the   intennediate  semi- 
traasparont  bluish  zone  of  ossifying 
cartilage  between  the  diaphysis  and 
epiphysis  is    greatly   increased  _  in 
thickness,  and  its  line  of  junction 
with  the  bone  is  no  longer  straight 
but  broken,  in  consequence  of  the 
irregular    advance  of  ossification. 
The  adjacent   bone   is    soft  and 
spongy,  and  contains  here  and  there 
islets  'of  cartilage  which  have  es- 
caped ossification,  whilst  its  me- 
dulla is  abnormally  vascular.    It  is 
to  the  excessive  jfonnation  of  this 

of   cartilatro    and  ill-formed  bone 
uroiiieraLiiiti    i<i\ci    (u  ,     j;  j.i  „ 

mmediatei;  underlying  it  that  the  cnlargo^iont  o  tl  e 
ends  of  the  long  bones  and  the  beading  of  t^^e  ribs  so 
characteristic  of  rickets  is  due.  ^Iicroscopic.ally  the  car- 
tiln-o-cclls  in  the  bluish  zone  are  seen  enlarged,  and 
instx.ad  of  being  arranged  in  regiilar  coluinns  are 
grouped  in-egularly;  whilst  the  calcification  of  the  ma- 
trix between  them  is  also  seen  proceeding  in  an  irregulai 
nianner,  so  that  calcified  or  "ossified  patches  exist  here 
there  wlioro  all  should  bo  cartilage,  and  portions 
•'   nISla..r  where  all  should  be  bone.    The  vascular 


Fui.  54.  -A  longitu- 
dinul  section  of  a 
rickety  femur.  (St. 
IJartliolomew's  Hos- 
pital Museum.) 
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nels  in  the  shaft  like-svise  project  in  an  iiTeguUi,r  manner 
into  the  cartilage,  and  the  laminte  of  Ijone  formed  from 
the  osteoblasts  lining  these  spaces  are  deficient  in  earthy 
salts.  Under  the  periosteum,  the  superficial  layers  of 
which  are  imaffected,  similar  soft  bone  is  laid  down  in 
consequence  of  the  osteoblastic  layer,  though  increased 
in  thickness,  producing  osteogenetic  fibres  deficient  in 
earthy  salts.  Hence,  whilst  all  the  bones  are  more  or 
less  softened,  the  long  bones  become  swollen  at  their 
ends,  and  the  flat  bones  thickened  especially  along  their 
line  of  suture.  The  liver,  spleen  and  Ij-mphatic  glands 
are  often  enlarged  from  irregular  increase  of  their  fibrous 
elements,  and  the  muscles  are  generally  soft,  flabbj-  and 
wasted. 

Symptoms.  -  Eickets  is  most  frequently  met  with 
between  the  ages  of  eighteen  months  and  two  and  a  half 
years._  Among  the  early  symptoms  may  be  noticed 
sweatmg  of  the  forehead  and  perhaps  of  the  upper  part 
of  the  body,  thi'owing  ofE  of  the  bedclothes  from  a  desire  of 
the  child  to  be  cool,  a  general  restlessness,  and  often  an 
excessiye  tenderness  on  handling  and  aversion  to  move- 
ment. Sonietimes  large  quantities  of  phosphate  of  lime 
are  found  in  the  urine.  The  abdomen  is  generally  en- 
larged, and  there  is  frequently  some  gastric  catarrh  and 
flatulence.  The  swelling  of  the  ends  of  the  long  bones, 
especially  of  the  lower  end  of  the  radius  and  tibia,  the 
beading  of  the  ribs  where  they  join  the  cartilages,  and  the 
thickennig  of  the  cranial  bones  along  their  line  of  suture 
are  characteristic  of  the  disease.  Later,  bending  of  the 
bones  occurs.  Thus,  the  long  bones  generally  give  in  the 
direction  of  their  normal  curves  and  near  the  epipliysos. 
loading  to  knock-knee,  bow-legs,  and  other  deformities. 
The  j-ieldmg  of  the  ribs  to  atmospheric  pressure  produces 
the  deformity  known  as  pigeon-breast.  The  spine  presents 
a  general  curvature  with  the  convexity  backwards  in 
infants  and  young  children,  and  in  older  children  a  lateral 
or  a  lordotic  curve.  The  pelvis  generally  assiunes  a 
triangular  or  hour-glass  shape  in  consequence  of  thi' 
depression  of  the  promontory  of  the  sacrum.  The  licad  j> 
square,  the  forehead  i)i-omincnt,  and  the  IVmtanellcs  arc 
late  in  closing.  The  occipital  bone  is  sometimes  thinned 
so  that  it  yields  on  pressure  'or  it  may  be  in  places  a,bscn'l)ed 
a  condition  known  as  craniotabes.  By  some  pathologists" 
however,  this  condition  is  believed  to  be  due  to  congenitiil 
syphilis.    Dentition  is  generally  delayed,  or  the  teeth  i]' 
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cut,  often  soon  decay  and  fall  out.  BroncHtis,  diarrhoea, 
convulsions,  laryngismus  stridulus  and  ctromc  hydro- 
cephalus are  not  infrequent  comphcations  ;j'iid  tg  any  ot 
these,  but  especially  to  the  hrst  two,  the  child  niay 
succiinb.  Under  appropriate  treatment  the  disease  is 
nearly  always  arrested,  and  perfect  recoYeij  result.. 
The  bones,  however,  if  much  bent  are  liable  to  become 
consolidated  in  their  deformed  condition  and  F'emature 
synostosis- of  the  diaphvsis  and  epiphysis  is  apt  to  occur 
indue  ng-  a  stunted  'gi'bwth.  The  bones  are  also  harder 
and  denser  than  natfu-al,  especially  on  the  side  of  their 
concavity,  where  a  thick  buttress-like  layer  of  dense  hard 
bone  is  formed,  see  Fig.  o4. 

The  treatment  resolves  itself  mto  proper  ±eedm?  and 
correctino-  bad  hygienic  conditions.     The  child  should 
have  &  of  new  milk  and  cream;  and  the  juice  of 
XSone'meat,  or   underdone  meat  tbat  has  been 
normded  up,  should  be  given  m  quantities  suited  to 
the  a^e  and  powers  of  assimilation.     1  armaceous  food 
should  be  restricted  in  amount,  and  m  the  case  of 
uXnts  forbidden.     Abundance  of  fresh  air  and  sm- 
iht  and  attention  to  cleankness  are  especially  indi- 
cated   In  the  wav  of  medicine  cod-liver  oil  is  the  most 
^.uortant    and  mav  almost  be  looked  upon  as  a  spe- 
"  r    It  ^bo  ild  be' combined  with  syrup  of  the  phos- 
phate or  lacto-phosphate  of  iron  and  hnie  m  half-drachm 
to  Sachm  doses.    The  deformity  of  the  legs  may  be 
"oritted  in  the  earlier  stages  by  -sisting  in-n  tire 
rhllfl  not  beinc:  aUowed  to  stand  or  Avalk.    io  ensure 
■r  iLTl-PiToS  its  legs  splints  reaching  from  the  waist 
In  Slow  t     fo^^^  Jaay  be  applied.    Confirmed  deformities 
can  onTy  be  dealt  with  b.v  -strum  on  s  or  oper^-n 
wldch  will  be  doscnbed  under  bo^^4eg^.,  kn.nk-knee, 

"Si  "TnS'ossir>r  or  Osteo-malacia  is  a  rare  disease 
MoLLu  n.b   .  of  the  boues  through  the  re- 

iJS^r:;  «.lt.  a,,d  ao*uct.o„  ^  the. 

tiiuos  it  niijiears  to  bo  hoieclU.ii>  , 
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whilst  later  the  whole  bone,  with  the  exception  of  a  thin 
layer  immediately  beneath  the  periosteum,  becomes 
replaced  by  this  material  and  reduced  to  little  more  than 
a  mere  shell.  The  bone  appears  first  to  become  decalci- 
fied and  then  destroyed.  The  exact  i)athology  of  the 
process  is  not  known,  but  it  has  been  suggested  that  the 
decalcification  of  the  bone  is  due.  to  the  action  of  lactic 
ucid,  which  has  been  found  both  in  the  bone  and  the 
urine,  or  to  excess  of  carbonic  acid  in  the  veias  of  the 
medulla,  wliich  are  said  in  the  early  stages  to  be  enlarged, 
ilic  microscopical  appearances  lend  some  support  to  this 
view,  as  m  a  bone-trabecula  (see  Fig.  60)  the  decalcifica- 


FiG.  .0.5.  — Microscopical  appearance  of  a  fragment  of  bone  in 
niollities  ossiuni. 

(From  Rindfleisch.) 

tion  is  seen  to  begin  around  the  Haversian  canals  and 
medullary  spaces,  the  bone-corpuscles  in  these  parts 
having  entirely  disappeared  while  in  the  centre  of  the 
trabecu  a  they  are  still  i.resent.  At  times  the  gelatinous 
inate^rial  is  m  places  yellow  and  fatty-looking.  In  some 
of  the  .specimens  in  St.  Bartholoniew's  Hospital  the 
medulla  appears  entirely  filled  Avith  fatty  material  but  it 
IS  a  (juostion  Avhethor  these  specimens,  tliough' called 
mollitios  os.siuin,  are  not  of  a  different  nature  from  the 

lathor  depend  upon  a  seiiil(!  change 

miSCK'^r-"!  "  "ta,ges  the  disease  may  lie 

iponcial  toeliiig  ol  w(!M,kness  with  ob.scure  uains  in  tlio 
Wos,  It  IS  attended  with  no  definite  syniptoiii  Smldlnly! 
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h.o"wever,  fracture  of  some  bone  occurs,  'whilst  others 
become  bent  and  variously  distorted  without  any  or  but 
the  slightest  provocation.  Thus  the  pelvis,  thorax,  spine, 
and  extremities  become  misshapen  and  sometimes  extra- 
ordinarily deformed.  The  pehds  is  flattened  fi-om  side  to 
side,  the  symphysis  pubis  projects  in  the  form  of  a  beak 
giving  a  rostrated  appearance  to  the  pelvic  inlet,  -whilst 
the  tuberosities  are  approximated  and  the  pubic  arch  is 
diminished  in  width.  Thus,  parturition  is  rendered  diffi- 
cult if  not  impossible.  The  condition  of  the  urine  is  ari 
important  element  in  the  diagnosis,  a  peculiar  fomi  of 
albumen  and  abnormal  quantities  of  phosphates  and  lactic 
acid  being  found  in  it.  The  disease  progresses  and  the 
patient  generally  dies  of  exhaustion,  or  during  parturition, 
or  of  dyspnoea  consequent  upon  respiratory  trouble  in- 
duced by  the  weakened  ribs.    In  a  few  cases  recovery  has 

taken  place.  ,    .     ,  ^  ,  . 

Treatment. — No  remedy  is  at  present  known  tor  the 
disease.  The  strength  must  be  supported  by  tonics  and 
abundance  of  noui-ishing  food,  pain  must  be  relieved  by 
opium,  and  rest  enjoined  in  order  to  prevent  fracture. 
The  patient  should  be  warned  of  the  danger  of  child-bear- 
ing. Should  she  be  already  pregnant,  the  question  of 
inducing  prematiu-e  labour  must  be  raised ;  whilst,  should 
she  be  at  her  full  time,  craniotomy,  or  in  advanced 
deformity  of  the  peh-is,  Caesarian  section,  may  be 
necessary. 

4.  New  Groicths  in  Bone. 

New  Growths.— Nearly  all  the  varieties  of  tumoiu- 
described  in  the  section  on  that  subject  60)  occur  in 
bone  Some,  indeed,  as  the  exostoses,  are  altogether 
confined  to  the  bony  tissue;  others  occur  m  it  so 
frequently  that  it  may  l)c  said  to  be  their  i^ivourite  scat  : 
others,  again,  arc  in  this  .situation  ..o  rare  that  thoy  may 
be  dismissed  as  pathological  curiosities.  Some,  more- 
over, the  carcinomata,  only  occur  in  bone  as  secondary 
growths,  the  primarv  malignant  tumours  of  bono,  for- 
merlv  described  as  carcinomata,  licing  now  dassed  as 
sarcomata.  Tumours  of  bone  may  spnng  from  the 
periosteum,  the  medulla,  or  the  bone  itsolf  and  .^xhibit  a 
remarkable  tendency  to  imdergo  calcification  or  ossifi- 
cation, and  when  of  slow  growth  to  assume  the  character 
of  true  bono. 
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OsTEOMATA  OR  OSSEOUS  TUMOURS  liave  tliG  stractiu'e 
of  true  bone,  and  are  only  met  with  in.  connection  with, 
bone.  They  must  be  distinguished  from  other  forms  of 
tumoiu'  that  have  undergone  calcification  or  ossification. 
They  may  be  di-sdded  into  the  circumscribed  and  the 
diffuse. 

Circumscrihed  osseous  tumours  or  exostoses  occiu-  in  two 
chief  forms,  the  cancellous  and  the  compact. 

(«.)  The  cancellous  or  spongy  exostoses  consist  of  can- 
cellous bone  containing  marrow  in  its  cancellous  spaces, 
and  surrounded  by  a  delicate  layer  of  compact  bone, 
which  itself  is  covered  with  a  capping  of  cartilage,  or  some- 
times merely  with  periosteum.  They  are  most  frequently 
met  with  in  the  young,  and  are  considered  by  some  to  be 
ossif j-ing  enchondromata  and  to  spring  from  poi'tions  of 
the  epiphysial  cartilage  that  has  escaped  ossification. 
Their  common  situation  is  at  the  junction  of  the  diaphysis 
and  epiphysis  of  long  bones,  or  at  the  origin  or  insertion 
of  muscles — as  for  example,  the  insertion  of  the  adductor 
magnus  into  the  tubevcle  just  above  the  internal  condyle 
of  the  femur,  and  the  pectoralis  major  into  the  external 
bicipital  ridge  of  the  humerus.  They  are  also  very 
common  on  the  last  phalanx  of  the  great  toe. 

(5.)  27(6  compact  or  ivory  exostoses  consist  of  dense, 
hard,  bone,  which  usually  contains  no  Haversian  canals. 
They  nearly  always  spring  from  the  bones  of  the  skull 
and  face,  and  are  generally  sessile  or  broadly  peduncu- 
lated, and  of  a  lenticular  shape. 

Symptoms. — The  cancellous  variety'  are  met  with  as 
hard,  smooth  or  irregular,  and  freqirently  pedunculated 
tiunoui's  of  slow  growth,  and  are  commonly  of  small  or 
moderate  dimensions.  Sometimes  they  are  quite  painless, 
but  at  other  times  they  cause  pain  on  movement  or 
pressure,  as  is  the  case  with  the  small  exostosis  which  so 
frequently  gr(jws  from  the  distal  end  of  the  dorsal  surface 
of  the  last  phalanx  of  the  great  toe.  This,  which  is 
usually  harder  than  the  more  common  form  of  cancellous 
exostosis,  but  less  hard  than  the  ivory,  occurs  as  a 
tumoiu'  projecting  under  the  nail,  a:id  raising  it  up  as  it 
grows.  In  sonro  cases  exostoses  affect  simultaneously 
many  bones,  and  at  times  nearly  all  the  bones  of  tho 
body.  They  arc  then  generally  hereditary,  and  often 
symmetrical,  and  aro  spoken  of  as  mv.lti/ile  exostoses. 
They  have  tho  structure  of  tho  cancellous  form.  Tho 
evident  firm  attachment  of  the  ivory  exostoses  of  the 
w.  Q 
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skuU  to  the  bone,  tlieir  slow  growth,  smaU  size,  great 
hardness,  the  freedom  with  which  the  scalp  moves  over 
them  and  the  absence  of  pain  and  history  of  fracture  or 
other  iniiu-y,  sufficiently  serve  to  distmgiush  them.  _  _ 

Treatment.  —  A  spongy  exostosis,  unless  occasioning 
pain,  deformity,  or  other  inconvenience,  or  growing 
kpidly,  may  be  left  alone ;  othei-wise  it  should  be 
Removed  by  I  chisel,  bone-nippers,  f-^^^'i'^^^l 
it  is  completely  extirpated,  as  what  is  left  will  ha^e  a 
tendency  to  grow  again.  In  removing  an  exostosis  from 
near  the  knee-joint,  the  synovial  membrane  may  be 
avoided  by  flexing  the  knee,  and  ^^'I'^'^f'l^^^^^Tll 
brane  away.  Ivorv  exostoses  should  not  as  a  lule  be 
interfered  with,  as  they  are  so  hard  that  no  ordinary  saw 
wS  cut  hrough  them  and  the  skull  has  been  fractured 
^attempts  to^■emove  them  with  the  ^^f'.^'^^^^. 
m-eat  inconvenience,  however,  it  is  probable_  that  the. 
might  be  safely  removed  by  the  rapidly-revolvmg  saw  of 
the^'sui-gical  engine.  .  .  , 

Diftusc  osseous  timoiirs  occur  m  connecbon  with  the 
bonef  of  the  face,  often  filHng  up  the  antrum,  occluding 
Srnasal  chambers,  and  producing  much  deformity. 
They  are  composed  of  finely-canceUated  bone,  and  are 
moii  compact  than  the  cancellous  exostoses  but  le.. 
Z\pact  than  the  ivory.  Their  slow  growth  exti-eme  an 
uniform  hardness,  and  irregular  nodulated  surface  will 
se^-ve  to  distinguish  them  from  sarcomata  undergoing 
ossification.  There  is  usually  Httle  or  nothing  that  can 
be  lone  in  the  way  of  treatment.  The  superior  "^axillary 
bone   however,  has  at  times  been  removed  when  the 

f  the  -tc^iov  of  tlie  en^^^^^^ 

or  luetacarpal  ^^j^^t;  Ee  h^ndi  may  fiially 

the  bone  ^^^^^^^   '  o  protrude.    When  growing 

pn-e  way,  '-^l  ™S  ;hom  t  i  generally 
irom  the  ''''  ;f  thence  gi-ow  both  out- 

,priiig  from  tlio  F^"  '^""^^^^^^^  -^^^^.^i^.,,  ti  p  articular  sur- 
S!^'Si;rS;oi^"oto  possi^y  arise  from 
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the  epii^hysial  cartihige,  especially  as  thoy  are  most  often 
met  with  m  the  young.  They  should  not  be  confounded 
with  sarcomata,  in  which  considerable  masses  of  cartilage 
are  frequently  developed,  or  with  the  exostoses,  which 
are  often  cajDped  -wdth  cartilage,  and  are  regarded  by  some 
as  ossifying  enchondromata.  The  enchondromata  rarely 
ossify,  but  may  undergo  calcification  or  mucoid  softening, 
and  when  unnuxed  with  sarcomatous  elements  are  quite 
innocent. 

-S'^7/?^ji;o??is.— Their  slow  growth,  great  hardness,  evident 
attachment  to  the  bone,  the  absence  of  glandular  enlarge- 
ment, and  non-implication  of  the 
sui-rounding  tissues  and  skin  will 
serve  for  then-  diagnosis.  When 
of  large  size  ulceration  of  the 
integiunents  covering  them  may 
be  produced  by  their  pressure. 

Treatment. — If  small,  and  in- 
volving, say,  only  one  finger, 
they  may  be  enucleated,  taking 
care  not  to  injiu'e  the  neighboiu'- 
ing  joint.  But  when  several 
fingers  are  implicated,  and  the 
hand  is  rendered  useless,  ampu- 
tation of  the  affected  fingers,  or 
of  the  whole  hand,  may  be  ne- 
cessary. The  removal  of  the 
limb  is  usually  called  for  when 
they  grow  about  the  articular 
end  of  a  long  bone,  especially 
if  they  have  attained  a  large 
size. 

P  Jr?f' -''ti^'-'  '^U-^^OURS  seldom  occur  in  bone 

sfn  Tl  +f"^'  ^?,^oii'iection  with  the  base  of  the 
Skull.  They  then  constitute  the  common  form  of  epulis 
and  naso-pharyngoal  polypus  respectively,  and  are  de- 
scribed under  Diseases  of  the  Jaws  and  Nose. 

lAVimxri,  OR  FATTY  TUMOURS  too  rarely  occur  in  bono 
0  require  special  mention.    I  have  seen  one  or  two  grow- 
Z   T  S."  •'^'"•^^'^^       the  periosteum  {pa?osZl 

tpnl         iu'^'  '"''-'y       "^i^-i'lwl  into  the  nerios 

y  2 


Fia.  56.  —  Cartilaginous 
tumours  of  the  bones 
of  the  hand.  (From 
Druitt's  Surgery. ) 


the 
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if  the  .pat  ent  nah  through  internal  organs 

dissemination  ,  '-'"V  •  and  ossification  and 


Fia   57.-Eadosteal  sarcoma  in  head  of  til.ia.     (St.  Bartholo- 
^  mew's  Hospital  ISluscuui.) 

^vn  ovnlanatorv  of  ^^'hat  really  happens,  had 
ing,  andasnioreexplanatoi>  situations  arc  the 

better       «nipl<.ycd-    Thm  ^^^^^  they 
neighhourhood  of         "^f       usuallv  in.pli.-ating  the 
seldom  involve.     -^f o"''  ^,  '    ,.,n,Hllv  infect  the  system 
lymphatic  g^'^'^-l^S  ^^f'^.^f '  ^1        ■  h^vtnrn  after  re- 
through  the  W'«''V^y-^J"^,X  l  S  t^^*^  "^^"'^"^'.^ 
moval.    The  ^ 'ff'' °          {  arc  of  slower  gro^vth  and 
in  the  interior  of  ^       T'^i !    ?he  pcru^steaL    As  they 
generally  less                            bone  around  them  into 
fncrease  in  siz.o         "^M-^V  1; !  ilv  <'ives  ^vav.  ^^•hen  they 
athin  shell(Fig.  ^>0^'}\;1:™^            as  the  periosteal. 
pro^v  ^vith  greater  ^^^^^^^ ^^coma  is  the  least 
myeloid  turm  ol  ^f^XiTaVter  enucleation  <.r  com- 

^;S;tar?JSv:^i:;.^:^^^yye-,^ 
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at  all.  A  variety  called  ixirosteul,  in  which  the  sarcoma 
involves  the  outer  surface  onl}-  of  the  iDcriosteum  has 
been  described.  '  ' 

j^yinptiyms.—lTi  a  tyjiical  case  of  periosteal  sarcoma  there 
^^-lU  be  a  ra^jidly  growins'  tumom-,  evidently  connected 
v-ath  the  bone,  not  as  a  I'ule  painful,  nor  usually  attended 
with  heat,  oedema,  redness,  or  increase  of  body  tempera - 
tiu'e.  The  swolHng'  is  soft  and  semi-fluctuating  or  boggy, 
sometimes  indistinguishable  by  touch  from  an  abscess; 
or  hard  in  some  parts,  soft  in  others,  or,  if  ossifj'ing, 
uniformly  hard  all  over.  The  superficial  veins  may  be 
tortuous  and  dilated,  and  the  neighbouring  lymphatic 
glands  enlarged.  The  patient,  who  is  usuallv  young, 
frequently  complains  of  having  lost  both  weight  and 
strength,  although  till  later  there  may  be  no  cachexia. 
Often  there  is  a  distinct  history  of  the  growth  having 
appeared  some  time  after  an  injmy  of  the  part,  and  it  is 
probable  in  some  cases  such  may  be  the  cause  of  the 
growth.  The  endosteal  are  of  much  slower  growth,  and 
are  generally  accompanied  by  boring  pain  whilst  the  bone 
IS  being  expanded.  Sooner  or  later  they  give  rise  to  a 
more  or  less  uniform  s^^•elling,  generally  of  the  articular 
end  of  one_  of  the  long  bones,  and  as  the  shell  of  bone 
becomes  thinned  a  peculiar  egg-shell-like  crackling  may 
sometimes  be  eHcited  on  palpation.  After  they  have 
protruded  from  the  b(me  they  present  similar  signs  to 
the  periosteal,  and  at  times  ciistincth"  pulsate,  especially 
when  ccmnected  with  the  pelvic  bones.  They  may  then 
be  mistaken  for  an  aneiuism. 

DuMinnsis. — The  above  signs  will  commonly  serve  to 
distinguish  a  sarcoma  from  an  innocent  tumoiii'  of  bone. 
From  an  inflammatory  affection,  such  as  sub-acute 
periostitis  or  osteitis,  quiet  necrosis,  or  an  abscess  in  the 
interior  of  the  Ijone,  it  is  sometimes  very  difficult  to 
diagnose  a  sarcoma.  The  absence  of  signs  of  inflamma- 
tion, of  increased  body  temperatvu'c,  of  oedema,  and  of 
pain  on  pressure,  jioint  strongly  to  the  swelling  being  of 
a  s!u-comatous  nature.  Eut  these  signs  nuij-  be  present 
111  large  and  rapidly-growing  sarcomata,  and  maj^  be 
but  faintly  marked,  or  not  ap])iirent,  in  infiammiitory 
affections.  A  steady  incre;ise  of  the  growth  whilst  under 
observation,  notwithstanding  rest  and  appropriate  I'emedies 
lor  inflammation,  the  gi-adual  loss  of  weight  and  strength, 
and  the  unecjual  consistency  and  irreguLir  surfiice  of  tlu; 
swelling  are  more  certain  indicati(jns  of  its  malignancy  ; 
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but  punctiu-e  with  a  grooved  needle,  or  even  an  explora- 
tory incision,  mav  be  required  before  the  nature  of  the 
tumour  can  be  cleared  up.  From  an  aneurism,  a  pulsating 
sarcoma  may  be  verv  difficult  to  distinguish,  especially 
when  growing  from  the  pelvic  bones.    In  the  tumour  the 
pulsation  is  not  equally  expansile  over  all  parts,  and 
although  it  may  be  stopped  by  pressm-e  on  the  arteiy 
above,  the  tumour  does  not  become  smaller;  nor  is  it 
felt  to  refill  when  the  pressure  is  removed  during  two  or 
thi-ee  beats  of  the  heart,  as  in  aneui-ism ;  and  a  brmt,  if 
present,  is  not  so  distinct.    Portions  of  expanded  bone, 
moreover,  may  be  felt  in  parts  of  the  tumoui-,  and  there 
may  be  glandular  enlargement  and  other  general  signs  of 
malignancy.    From   an  inflammatory   condition   oi  a 
neighbouring  joint  a  tumour  of  the  end  of  the  bone  mav 
generally  be  distinguished  by  the  absence  of  signs  of 
inflammation;   by  the  swelHng  being  less  regular  m 
contour  than  in  a  joint-aflection,  and  apparently  being 
connected  more  intimately  with  one  of  the  bones  entering 
into  the  articulation  than  the  other ;  and  by  a  caretui 
review  of  the  history  of  the  case. 

Treatmeiit.— Periosteal  growths,  unless  the  glands  are 
much  enlarged  and  there  is  evidence  of  dissemination 
having  occui-red,  call  for  amputation  of  the  limb,  or 
removal,  if  practicable,  when  growuig  fi-om  the  bones  ot 
the  head  or  trunk.  Small  growths,  however,  may  at 
times  be  cbssected  off  the  shafts  of  the  long  bones,  and 
the  siu-face  of  the  bone  scraped,  gouged  away,  or  destroyed 
by  the  actual  cautery.  Endosteal  growths,  if  small,  mav 
in  some  cases  be  enucleated,  but  usually  hke  the  periosteal 
variety  call  for  amputation.  In  some  situations,  as  m 
the  head  of  the  radius,  the  affected  portion  of  bono  mav 
bo  excised.  The  treatment  of  sarcomata  of  the  jaws  and 
of  other  .special  regions  is  described  imder  Tumours  ot 

^^cfSoMA  never  occurs  as  a  primary  g,-<.wth  in  bone 
It  may  spread  to  the  bone,  however,  from  the  skin  oi 
mucous  membrane,  as  seen,  for  example,  m  some  cases 
™'  squamous  epithelioma  of  the  leg  or  hp.  or  be  depos  ted 
there  in  the  course  of  the  general  dissemination  following 
on  primary  c.-ux-inoma  of  other  tissues  or  organs,  as  the 
breist  or  1  v.n-.  In  the  latter  case  it  is  seldom  discovered 
tiutfter  death,  unlessit  gives  rise  to  spontaneous  irac  ure 
iVi<r.  5S).  r;«,/m.«<. -Where  epithe lunna  has  spread 
to  the  bone,  free  and  c^rly  removal  with  the  knife  befoie 
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the  glands  have  become  affected  is  the 
holds  out  a  prosjject  of  success.  In 
amputation  well  above  the  disease 
is  generallj'  called  for ;  although 
where  the  bone  is  but  little  involved 
a  free  sweep  of  the  growth  and 
the  gouging  away  of  the  under- 
Ij-ing  bone  may  under  some  circum- 
stances be  justifiable.  Glands  that 
have  become  affected  should  be 
removed  if  practicable. 

Cysts  in  bone  are  rare,  except 
in  the  jaws.  Hydatid  cj-sts  are 
occasionally  met  with,  but  require 
no  special  description.  The  san- 
guineous or  blood  cysts  formerly 
described  were  probably  sarcoma- 
tous tumours  in  which  htBmorrhage 
had  taken  place. 

_  Anexjeisms  in  bone  are  occa- 
sionally met  with,  and  vascular 
erectile  tumours  consisting  of 
vessels,  and  some- 
^  nfevi  of  the  soft 
tissues,  sometimes  occur  in  the 
bones  of  the  skull.  The  majority 
of  pulsating  tumours  in  bone,  how- 
ever, are  of  the  natiu-e  of  soft  sar- 
comata. 


only  treatment  that 
the  case  of  a  limb, 


anastomosing 
what  resembling 


Fig.  58.  —  Secondary 
carcinoma  of  the 
shaft  of  the  humerus 
causing  spontaneous 
fracture  of  the  bone. 
(St.  Bartlioloinew's 
Hospital  Museum.) 


DISEASES  OE  JOINTS. 

Synovitis,  or  inflammation  of  the  sjmovial  membrane, 
may  be  acute,  subacute,  or  chronic. 

Acute  synovitis. — C'a Generally  a  slight  injurj-, 
as  a  sprain  or  ovor-exerti(m  of  a  joint,  or  exposure  to 
cold  and  wot  in  a  gouty  or  rhcimaatic  subject.  Synovitis, 
moreover,  especially  in  tlio  kuoo,  often  occurs  during  an 
attack  of  gonorrhcea.,  and  is  sometimes  seen  in  the  earlier 
stages  of  sy])hilis.  It  is  well  known  as  a  syiiqitom  of 
acute  rhemjiatism  and  pj-fcmia,  in  which  latter  affection 
rapid  suppuration  and  im^ilication  of  the  other  tissues  of 
the  joint  occiir. 

I'ulhohcjy, — Tho  synovial  membrane  becomes  red  and 
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congested  and  loses  its  lustre,  the  synovial  fiinges  turgid, 
and  the  sjTiovial  tiuid  increased  in  quantity  and  shghtly 
tiu-hid  from  admixture  with  inflammatory  products. 
Eesolution  may  now  occur,  or  the  inflammation  may  be- 
come chronic,  or  it  may  spread  to  the  cartilages,  bones,  &c. , 
and  terminate  in  suppiu-ation  and  the  probable  disorgani- 
zation of  the  joint  (see  Acute  Ai-tliritis). 

Signs.— The  joint  is  hot,  excessively  pamful,  especially 
on  movement  and  pressure,  and,  if  the  inflammation  is 
very  intense,  the  skin  may  be  slightly  reddened,  and 
the'tissues  around  edematous.    The  joint  is  usually  held 
flexed,  that  is,  with  the  capsule  and  ligaments  relaxed,— 
the  position  of  greatest  ease.    Where  the  joint  is  super- 
ficial the  swelling  is  well  marked,  the  outline  of  the 
synovial  membrane  being  distinctly  mapped  out.  Thus 
in  the  knee,  the  joint  perhaps  most  commonly  affected,  the 
synovial  membrane  can  be  seen  extending  upwards  under 
tiie  crm-eus  and  vasti,  and  bulging  on  either  side  of  the 
liganientum  patellte.    The  patella  itself  is  raised  from  the 
condyles  of  the  femur,  and  on  making  pressure  on  it  the 
fluid  is  displaced,  and  the  patella  can  be  felt  to  sti'ike 
against  the  condyles  {ridhig  of  the  jKiteUa).    In  the  elbow, 
the  synovial  membrane  can  be  seen  extending  under  the 
triceps  and  on  either  side  of  the  olecranon ;  in  the  ankle, 
bulo'ing  beneath  the  extensor  tendons  and  behind  the 
malleoli.    Feverish  symptoms  varying  in  intensity  ac- 
cording to  the  severity  of  the  inflammation  are  generally 
present.    The  inflammation  may  now  gradually  subside 
or  assume  the  chronic  form.    Should,  however,  suppiu-a- 
tion occur,  and  the  other  tissues  of  the  joint  become  in- 
volved the  pain,  swelling,  and  axlema  increase,  and  the 
.skin  becomes  of  a  dusky  rod,  whilst  a  chill  or  distinct 
rigor  ushers  in  a  more  severe  type   of  luflammatory 

^'^''Trcatment.—The  joint  should  lie  ]daccd  at  absolute  rest 
on  a  splint,  and  the'  patient,  in  the  case  of  the  hip  knee, 
or  ankle,  coidincd  to  bed.  In  api-lymg  the  spbnt.  care 
should  bo  taken  that  the  limb  is  in  the  position  best  suited 
for  future  use  should  ankylosis  ensue ;  thus  the  knee 
should  be  straight,  and  the  elbow  bent  at  u  right  angle. 
AVhere  the  joint  has  already  been  drawn  into  a  iaultv 
position,  thi^  must  bo  rectiflcd,  the  patient  being  placed 
under  mi  ana-sthetic.  as  the  manipulation  is  attended 
with  intense  pain.  Cold,  by  moans  ot  evaporating  lotions 
or  Leiter's  tubes,  mav  in  slighter  cases  bo  api-lied  to  the 
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'   i"^"";  ''°^'»">'.  tlM  inflammation  is  ven-  acutp 

Subacute  SYis^ovrns.— The  term  subacute  is  innliprl 

imi  Tilt  s;iio\ial  fluid  lucreasec  iii  riiiaiititv  ■  nit  tjion. 

though,  It  the  disease  is  neglected,  it  may  run  ou  to  tota 
^so  gani^a  ion  of  the  joint.    At  times,  the   synoy  a 

Sud  "rn  SioTl'  ^^f'^^"^^^^  ^'^^^  clear'.™ 

sfnfa/f  .known  as  //yc/ro^.s  artkuH,  and  in  this 

may  bfo'o^;  fv  i  ^"^f  l''^"?^^'^'  membrane 

T.oi  ^l-o  fringes.    In  other  instances 

eK   nd    I?.^''i^  '^^'^^"^"^^^l  membrane  may 

lik   s^v!li        .  V°  t'^«y  8'ivo  rise  to  bursa- 

t^^'^  affection,  is  swollen 

L  I  ttl,':  ni«nbrano  sh-ghtly  tliickened  ;  but  there 

in    f  ^"-^      1"""'  •''"^^  «io  skin  is 

P  tins  that  the. lomt  jc.ds  weak  and  stiff  on  movement 
b  t  he  does  not  sutfor  from  starting-pains  at  ni.™    1  n 
hy  lrops  aHir.li  tl,e  synovial  n.en?brane  is  gr y  dis 
tended  but  not  tldck.ned,  and  sav<,  a  sensatum  o 
ncss  and  want  of  st.curity  in  llie  joint  on  walkin-'    t  o 
-iftcctzon  giyes  no  trouble.    In  wllat  may  be  te^  le.i  the 
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bursal  variety  of  chronic  sj-noAdtis,  in  addition  to  the  ]omt- 
affection,  more  or  less  tense  fluctuating  and  translucent 
swellings  occur  in  the  neighbourhood  of  the  joint.  On 
pressure,  these  swellings  become  less  tense,  and  some  of 
the  fluid  contained  in  them  can  at  times  be  forced  back 
into  the  joint.  ,  n  .i 

Treatment.— The  indications  are  (1)  to  prevent  fm-ther 
irritation  by  placing  the  joint  at  perfect  rest,  (2)  to 


Pig.  59.-Tliomas's  hip-joint  splint  applied.  Ritteu  on  souna  linil-; 
(Heath's  i\Iinor  Surgery. ) 

promote  the  absorption  of  the  inflammatory  products  by 
mcssure  and  counter-irritation,  and  (3)  to  mnovo  any  st  ft- 
uess  tliat  may  ron.ain  on  the  subsulenco  ot  the  mflnmmation 
Sy  ^a  sivo  nLements.  shan.pooing,  or  ihc  l;;eaking  down 
o  fibrous  adhesions.    Thus,  the  .pnnt  should  bo  h x  d 


m 


a 


o  ti  n'ous  acinesi(m.s.  xiiu.-.  .i  i,.„tl.,r.r 
an  accurately-fitting  poroplast,c  or  a  '^^  -^^f^^ 

m.Hnt  or  a  i.laster-of- Pans  bandage  ;  and  ti  c  limb,  it  .i 
of  the  ui.],er  extrennly  is  affected,  shou  d  be  earner 
n  a  sHn-.    In  the  case  of  the  lower  extroniitv.  the 
pitient'  Sf  unable  to  lie  up,  may  wear  a  Thomas  s  hip  or 
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knee  splint,  according  to  the  joint  affected,  and  be  allowed 
to  get  about  on  crutches  with  a  patten  fixed  to  the  boot  of 
the  soimd  limb  (Figs.  59,  60  and  61).  Pressure  may  be 
applied  by  strapping  the  joint  with  ammoniacum  and 
mercury  plaster,  or  mth  Scott's  dressing,  or  bv  means  of 
a  Martin's  bandage.    Counter-ii-ritation  may  be  effected 


Fig.  60.— Tliomas's  knee- 
joiat  splint  with  foot- 
piece  for  extension. 
(Heatli'.s  Minor  Surgery.) 


Fig.  61. — Thomas's  knee-joint 
splint  applied.  Patten  on 
.sound  limb,  (Heath's  Minor 
Surgery.) 


wther  with  the  Uniment  of  iodine,  small  flying  blisters  or 
the  actual  cautery.    Eost,  however,  though  niost  essen- 
tial m  tlio_  tr(!atment,  sliould  not  be  continued  too  lone- 
Ie.st  tlie  joint  become  stiff.    Sliould  this  happen,  friction 
Shampooing,  and  passive  movements  must  be  sedulously 
used,  or  if  all  signs  of  inflammation  have  ceased  the 
ailhesions  may   be  broken  down  under  an  antrsthetic 
in  the  ineantiiue,  the  ],ationt's  general  health  must  not  be 
noglocted  and  any  constitutic.nn,!  tendency  to  !>'out  rhou- 
Biatism,  &c.,  should  be  corrected  by  appropriate  remedies. 
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During-  convalescence  a  stay  at  Buxton,  Ilarrogate, 
Wiesbaden,  or  some  other  suitable  spa  may  be  of  benefit. 
In  hydrops  artirtiJi  the  treatment  recommended  above 
may  first  be  perseveriugly  tried;  this  failing,  the  joint 
may  be  aspirated  and  pressure  re-applied.  Should  it 
refill,  it  may  be  injected  -R'ith  iodine,  or  in  very  severe 
cases  laid  open  and  di'ained. 

Acute  artheitis  is  the  term  applied  to  a  general  iii- 
flammation  of  all  the  tissues  of  a  joint.  It  may  begin  in 
the  syno-^'ial  membrane,  in  the  articular  ends  of  the  bones, 
or  in'the  tissues  around,  but  in  whatever  way  it  begins  the 


Fig.  C2.— Acute  arthritis  of  the  kiioe-joiiit  l>oginiiing  in  tlio 
synovial  membrane.  Tlio  ligaments  are  almost  ilcstroycd  and 
tiie  tibia  is  displaced  backwards  and  outwards.  The  joint  was 
tilled  with  pus.     (St.  Dartholonicw's  Hospital  .'\luscura.) 

whole  j(3int  rapidly  Ijccomcs  involvcnl  in  tlie  inflammatory 

process.  .        T  , 

Tlio  causes  arc  very  various,  and  include  tiroso  given 
under  acute  sniovitis.'  Amongst  llie  most  frequent  (-mises, 
however,  may  bo  mentioned  jicnclrating  wounds,  infective 
lun-iostitis  or  ostco-mvclitis.  epipliysitis.  the  Inirsting  of  an 
:ibsccss  in  the  sfift  parts  or  in  the  end  of  the  bono  into  the 
joint,  iiyiciuia,  and  the  continued  and  the  cxanthcinatous 

V/Y7M)/oof)/.— The  course  of  tli(>  disease  dilTers  somewhat 
according  to  its  cause  and  mode  of  origin.  In  a  typical 
case  beginning  in  the  svnovial  membrane  and  running  on 
to  complete  disorganization  of  the  joint  and  subseciuciit 
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ankylosis  the  following  changes  occur :— The  inflammation 
rapidlj-  spreads  from  the  syuovial  membrane  to  the  bones 
and  .sm-rounding  soft  tissues  ;  the  cartilages  are  destroyed  • 
the  hgaments  are  softened ;  the  articular  surfaces  are  dis- 
placed by  the  action  of  the  muscles ;  and  the  joint  is  con- 
verted into  the  cavity  of  an  abscess  (Fig.  62).    The  cap- 
sule of  the  joint  now  gives  way,  allowing  the  inflammatory 
products  to  escape.    The  soft  tissues  break  down  into  pus, 
and  the  abscesses  open  externally,  forming  sinuses  leading 
down  to  the  joint.    Should  the  inflammation  now  subside 
granulations  spring  up  from  the  denuded  ends  of  the 
bones,  the  two  layers  of  granulations  unite,  and  after 
passing  through   a   fibrous   stage  undergo  ossification 
{bo„i/  anJ,i,Iosi,s),  leaving  the  patient  with  a  stiff  joint, 
ihe  pathological  process  by  which  these  changes  are 
brouo-ht  about  is  as  follows The  synovial  membrane, 
which  at  first  appears  red  and  injected,  rapidly  becomes 
infiltrated  with  inflammatory  products,  and  is  converted 
together  with  the  adjacent  capsules,  into  a  thick  layer  of 
granulation-tissue.    The  inflamed  articular  ends  of  the 
bones  also  become  infiltrated  with  inflammatory  products 
and  pass  through  the  changes  described  under  rarefyino- 
osteitis     The  cartilages  thus  cut  off  from  their  nutrient 
supply  lose  their  lustre,  and  while  portions  die  and  are 
cast  off  into  the  interior  of  the  joint,  the  rest  is  invaded 
both  on  its  free  and  deep  surface  by  the  granulations 
denved  from  the  synovial  membrane  on  the  one  hand,  and 
from  the  articular  end  of  the  bone  on  the  other.    As  the 
result  of  this  invasion,  the  cartilaginous  matrix  liquefies, 
and  the  cartilage  cells  proliferate,  while  the  brood  of 
young  cells  thus  formed  in  part  coalesce  with  the  cells  of 
the  myadnig  granulation-tissue,  and  in  part  escape  into 
the  jomt  m  the  form  of  pus.    After  the  inflammatory 
products  have  escaped,  should  the  inflammation  subside 
the  layers  of  granulation-tissue,  which  sjiring  up  from  the 
surface  of  the  bones  that  have  been  denuded  of  their 
cartilage    come  into   contact,    and  unite  in   the  wav 
described  under  union  of  the  soft  parts  by  the  third 
mtention.    Ossification  subsequently  ensues.    Under  Ic'^s 
favourable  circumstances  the  inflainniation  may  assume 
a  septic  character,  and  the  abscesses  around  the  joint 
bun-ow  widely  among  the  muscles  a,nd  other  soft  tissues 
)r  the  periosteum  ov  the  medulla  of  the  l)ones  ma'v 
become  involv(,d  in  the  se]itic  inflaiinnation,  and  extensive 
canes  or  necrosis   ensue.    Tlie   septic    products  may 
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become  absorbed,  and  the  patient  die  of  saprremia  or 
pyteuiia,  or  suppuration  may  coutmue  and  death  result 
from  hectic  or  lardaceous  disease. 

Sicms.— The  disease  may  begin  Eke  an  ordinary  attack 
of  synovitis,  but  the  pain  soon  becomes  mtense  and 
agonizing  on  the  least  movement,  the  heat  more  markexl, 
and  the  skin  often  covered  by  a  blush  of  redness,  ihe 
swelling  at  first  takes  the  form  of  the  sjmovial  membrane 
but  soon  becomes  general,  and  the  jomt  assrunes  a  tiexed 
position.    In  the  meantime  the  constitutional  distui-bance 
is  severe,  the  temperature  high,  the  pulse  rapid,  the 
tongue  furred,  and  a  chill  or  rigor  may  perhaps  occur. 
Painful  startings  of  the  joint  now  set  m,  m  consequence 
of  the  reflex  ii-ritation  of  the  muscles  ;  abscesses  ioiin  and 
make  their  way  to  the  surface,  and  burrow  _m  the  tissues 
around;  and  the  joint-sui-faces  become  displaced  from 
each  other  (Fig.  62).   After  the  abscesses  have  opened,  the 
inflammation  may  subside,  probably  leaving  the  jomt 
stiff;  or  the  patient  may  die  of  septic  poisomng  or  ot 

exhaustion.  .         ,    .^   .    c  <- 

The  Treatment  at  first  should  be  similar  to  that  of  acute 
synovitis  ;  but  should  suppiu-ation  set  m,  the  jomt  must 
be  freely  opened  and  antiseptically  drained,  and  all 
abscesses  that  have  formed  around  treated  in  the  same 
manner  When  effectual  drainage  cannot  be  secm-ed 
continuous  ii-rigation  or  immersion  in  a  hot  bath  mav  be 
tried.  H  septic  poisoning  or  exhaustion  threaten  iiie, 
amputation  must  be  performed.  _ 

EpiPny^iTls  is  an  inflammation  of  the  soft  gi-owmg 
tissue  between  the  shaft  and  the  epiphvsis  ;  it  is  therefore 
necessarily  confined  to  the  young,  and  is  of  most  frequent 
occurrence  under  the  age  of  ten.  It  may  be  :^cute  snb- 
acute,  or  chronic,  and  may  or  may  not  i^Aohe  the 
neighbouring  joint.    The  epiphyses  most  often  affected 

Siose  onhl  hip,  knee  and  '^^-^'^^^  ^ Z'JUi^Z 
T,c  implicated  at  the  same  time,  or  one  after  the  othei  m 

T.anid  succession.  , 

CWse.-Slight  injuries,  tubercl...  struma  and  sepsis  as 
from  the  absorption  of  septic  poison  after  bgatm-e  of  the 

"""iWySL/'r-The  inflammation  as  a  rule  tenninates 
rapidly  in  suppuration,  in  which  case  either  the  articular 
caH  a.^e  may  be  perforated  and  the  pus  escape  into  the 
jo  nt  setting  up  acute  arthritis,  or  the  epiphvs.s  ni.ay 
como  completlly  cut  oft  from  thediaphysis  and  form,  as 
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in  the  case  of  epiphysitis  of  the  upper  end  of  the  femur  a 
loose  sequestrum  lu  the  interior  of  the  joint.  lu  less  acute 
cases  the  inflammatiou  may  subside  without  supp  uXn 
ensmng,  under  which  circumstances  premature  synostoSs 
laay  take  placa  between  the  diaphysis  and  epiphysis  and 

aiiestecl  Ihe  chronic  cases  may  also  terminate  in 
suppui-ation  and  destruction  of  the /oint ;  but  i"th£  does 

SSiX^ctVor'^'^f -"T't^V  lead  to  increaSd 
nutiiti^e  changes,  and  instead  of  growth  being  arrested 
lllth  '  'y^^'^osis,  the  bone  may  be  increased  In 

fy^  f  oms  -Seyeve  constitutional  distui-bance ;  swelling 

Redness  oJ  ^         [i^^'^'^-^^^-^  J^eat,  and  sometimes 

lednessof  the  skin;  stiffness  and  fixidity  of  the  ioint  • 
pain  increased  on  movement;  and  probably,  later ^s  Ss 
of  acute  arthi-itis,  grating  of  the  epiphysis  on  the  dia 
physis,  and  li  the  fcapsule  of  the  joint  bLts,  the  foima  ion 
of  a  large  abscess  m  the  limb.  In  the  chronic  fo™  the 
lease"'  "^^'^^  ''^S'^  strumous'oSt 

The  treatment  consists  in  placing  the  limb  in  a  corrected 
position  on  a  splint,  the  application  of  a  few  leeches  and 
freemcisions  down  to  the  epiphysis  with  antLeSuie 
cautions  as  soon  as  there  are  s  gns  of  supinu-atio  r^Shn  u 
It  appear  probable  that  pus  is^ontaS^jr  the  epilK 
the  latter  should  be  cautiously  perforated     Tf  +Lo  i 

o.^^^l'T^^  TUBERCULAR  OR  STRUMOUS  ARTHRITIS  also 

called  tumor  albus  or  white  swelling,  pulpy  de'enera 

ro^^acteS'J  b'  "^"'r    ^-^"^^  inflamSiTtion: 
iiTinn  •  .  gradual  enlargement  of  the  joint 

comi      1^  ''^''y  "isiclioi^sly,  is  chronic  in  its 

iZt  '  ^^P^■'^^^t°  in  total  disorganization  of  the 
Eny  age?"^''         '''''''''''  ^-^^-^  it  may  occu? 

of  ^':'l''f'':~'^^  i«  generally  attributed  to  some  slight  iniurv 
bu  ir"'^'  [f  ^^'^-"V^  ^  strumous  or  unhealthy  sulS 
but  frequently  no  history  of  any  such  iniur^is  fn,f?' 
coming.  By  many  pathologists  it  is  boli.>vS  I  \ 
some  way  upon  the  presence  of  the  tube  ck  badl  nil)  )" 
gained  admission  to  the  system  in  tf^^^ 
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under  Tubercle.  It  is  a  fact  that  the  t^ibercle  Whrs 
when  carefnUy  searched  for,  can  generally  be  iountl  m 
Sseased  tissues  of  the  joint;  but  -l^ether  m  su^ 

it  is  the  cause  of  the  disease^  or  the  ^^^^^''^^^^''ifZ 
merely  forms  a  suitable  nidus  for  the  giOTrth  ot  tnc 
baciUus,  is  still  open  to  question.      _  .  ohronic 

Pathology. -Tlhe  disease  may  begin  ^ithei  a.  a  o 

inflammation  of  the  synovial  ^'if  ^'^'^  '^^^^J^^er 
tino'  caries  of  the  articular  ends  of  the  bones;  m  the  lormei 
case  the  synovial  membrane  ^vhich  first  appears  red  and 
L  etted   gradually  becomes  th^^kened  and  ..dem^^ 

pletely  cover  it,  "  lying  over  it  like  a  .  eif  J^^^^ 
rom  this  veil  of  granulation  compai;ed  b^  B^^^^^^^^^ 

Jhey  It^^^^^^^^^  clestroy,  and  then  in  Hke  B^anner  invade 
the  bone     The  granulation-tissue  may  also  make  i  .  jay 

fvnm    the  svnovial  membrane  may  mvade  the  ti.>^ne* 
^nrl   the^oint    and  undergoing   caseous   or  f^itty 
around  ttie   joiur^        WnV  .Wn  into  abscesses  winch 
degeneration  in  p^^^  l,,,Hng  to 

may  open  both  e^teinau>  an  ligaments 

the  WO^^^l^^^^'^^^a^^  the  articular 
being  tln^«  «°  Xclted  n  tho  S 

surfaces  to  be  ^^i,-^"^-;),  ^  '  J  '  t^,^,,,,olvos.  partlv  from  .vant 
whilst  the  iiiuscles  and  bones  turnup  ^^^^ 

of  use  and  P-t  Y  tram  the  ^-^^;^,,„,  ,y„„ 

disease,  undergo  atiopli>  r  „f  a  raro- 

t  :"^n^^  'nn,ul;:iii;;V  invade  the 
fjang  osteitis^ ,  nlJ^^l^;.,  perforate  them,  =nul  then 
deei.."r  surlarc  ot  ^1''.  ^^^''^  ^^^,^,1  ,noml)rane  and  other 
,et  up    he  '^^-YI^'^f^'^SMc  changes  ^vhich  ocrur 
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places  tlie  surrouuding  tissues,  become  infiltrated  with 
leucocytes,  and  ultimately  converted  into  a   layer  of 
vascular  granulation-tissue  ;  that  the  cartilage-cells  pro- 
liferate whilst  the  matrix  undergoes  softening  and  lique- 
faction; and  that  the  articular  ends  of  the  bones  are  eroded 
and  destroyed  in  the  way  described  under  Caries.  In 
places  in  the  granulation-tissue  are  found  non-vascular 
areas,  consisting  of  tubercle  nodules,  in  which  the  tubercle 
bacillus  has  been  found.    It  is  the  presence  of  these 
nodules  and  of  the  bacillus  that  has  led  to  the  belief  that 
the  disease  is  of  tubercular  origin.    In  the  early  stages 
under  appropriate  treatment  the  inflammation  may  sub- 
side, and  the  joint  resume  its  normal  condition.  'After 
the  cartilages,  however,  have  been  destroyed,  such  a 
favourable  ending  is  of  course  impossible,  and  all  that  can 
be  hoped  for  is,  that  the  layers  of  granulations  covering 
the  denuded  bones  may  unite  and  ankylosis  ensue.  The 
dangers  to  be  apprehended  are  that  the  tubercle  should 
become  disseminated,  lighting  up  phthisis,  meniuijitis, 
&c.     or  that  long  continued  suppuration  should  induce 
hectic,  exhaustion,  or  lardaceous  disease. 

Signs—The  disease  is  generally  chronic,  often  lasting 
for  years.    It  usually  begins  very  insidiously  ;  there  may 
be  some  slight  stiffness  of  the  joint,  attributed  perhaps  to 
a  trivial  injury,  or  in  the  case  of  the  lower  extremity  a 
slight  limp  m  walldng.    The  joint  mav  be  held  in  a 
shghtly-bent  position,  and  the  range  of  flexion  and  ex- 
tension may  be  somewhat  restricted.    Occasionally  the 
disease  is  ushered  in  by  an  acute  attack  of  synovitis".  At 
hrst  there  may  be  little  or  no  swelling,  or  the  swelling 
may  take  the  form  of  the  synovial  membrane  ;  but  as  the 
disease  advances,  it  becomes  general  and  tuiiform,  so  that 
the  points  of  bone  about  the  joint  become  obscurod.  The 
wasting  and  atrophy  of  the  tissues  of  the  limb,  however, 
give  the  a,rticular  ends  of  the  bone  the  appearance  of 
being  considerably  enlarged.    In  the  meantime,  there  is 
110  redness  of  the  skin;  hence  the  name  tumor  albus,  or 
white  swelling.    Paiu  at  first  may  be  absent,  or  onlv 
?-iT''*fi"*  °"  movement  of  the  limb,  but  graduallv  increases 
till  the  patient,  in  the  case  of  the  lower  extremitv,  is 
prcyontod  by  it  from  walking.    There  is  usually  but  little 
heat.    In  this  condition  the  joint  may  remain'  for  main- 
months,  and  undor  aiii)r()priato  treatment  the  disease  mav 
coinplotcly  sul^,side.    11  n.>glectcd,  however,  the  articular 
surlacesof  the  bones,  as  the  liga,ments  become  softened,  are 
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slowly  displaced,  and  painful  startings  of  the  limb  at  nigiit 
indicate  that  the  bones  arc  involved.  Xow  tenderness 
followed  by  fluctuation  may  be  detected  at  one  or  more 
spots;  the  skin  becomes  red  in  these  situations  ;  and  the 
abscess  if  not  opened,  bursts  externally,  allowing  of  the 
escape  of  curdy  pus.  Thus,  by  the  formation  ot  succes- 
sive abscesses,  the  tissues  around  the  3omt  are  slowly 
undermined,  and  sinuses  and  fistuke  are  formed,  ihe 
o-eneral  health  becomes  more  markedly  affected,  and 
althouo-h  even  now  the  sinuses  and  fistulte  may  heal  and 
the  patient  ultimately  recover,  suppuration  as  often  con- 
tinues, hectic  sets  in,  and  the  patient  dies  of  exhaustion, 
or  succumbs  to  phthisis  or  lardaceous  disease. 

The  treatment  must  be  both  local  and  constitutional. 
The  local  indications  are  (1),  to  place  the  ]omt  at  absolute 
rest  in  a  position  in  wHch  it  will  subsequently  be  met 
x'seful  shoild  ankylosis  occur;  (2),  to  keep  it  at  res  ,  no 
only  till  aU  signs  of  the  cbsease  have  disappeared  but 
for  some  months  afterwards,  to  prevent  a  relapse;  {6j,  to 
open  and  drain  antiseptically  any  abscess  that  mav  form, 
or  fully  expose  the  cavity  of  the  j  omt  and  remove  the  dis- 
eased tissues  ;  and  (4)  in  advanced  and  intnicta  de  cases  to 
save  the  patient's  life  by  the  sacrihce  of  the  limb._  1  oi 
keepins?  the  joint  at  rest,  sphntsmay  be  employed  .imila 
to  those  mentioned  under  chrome  syno^-ltls ;  and  m  the 
case  of  the  lower  extremity,  where  there  niay  be  flexion 
o  the  hip  or  knee,  the  patient  should  Ik-  P         jn  bed 
•md  extension  made  by  a  stirrup,  weight  and  pulley  till 
^ie  ddo  nitv  has  been  overcome.    The  tune  the  sphn  s 
should  be  worn  will  vary  in  each  mdividual  case  accord- 
no    o  tbe  progress  of  the  disease.    1  oughly.  it  mav  be 
•1  +l,nl- til ev  will  .generally  be  recpured  ior  many  months, 

ii      fi-n,.  +lir.  rlisp'iso  has  ceased,    llic  con>ii- 
{  Ert:i"  m?;;- be'adopted.  are  those  that 
iyo  already  been  described  under  the  tveatmcnt  of 
sinm       SlJ)uld  the  disease  progress  m  spi  e  o  .  trea^- 
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becoming  manifest,  the  question  of  amputation  must  be 
raised. 

TUBERCUL-VK  OR  STRUMOUS  DISEASE  OE  THE  HIP, 
though  essentially  similar  to  strumous  disease  of  other 
joints,  requii-es  separate  mention,  as,  owing  to  the  depth 
and  conformation  of  the  articulation  it  is  attended  with 
special  sj-mptoms,  and  calls  for  certain  modifications  in 
the  method  of  treatment. 

Signs.~ln  the  early  stages  there  is  slight  lameness, 
some  hmitation  m  the  range  of  movement  of  the  joint 
generally  pain,  and  often  quite  early  some  atrophy  and 
wastmg  of  the  muscles.    The  pain,  though  at  times 
severe  is  more  fi'equently  sUght,  and  mav  onlv  be  elicited 
on  making  certain  movements  of  the  joint.  "  It  may  be 
lelt  in  the  hip,  or  as  is  commonly  the  case,  be  referred  to 
the  knee  or  to  other  parts  suppUed  by  the  obtui-ator 
nerve,  as  the  inner  side  of  the  thigh.    At  times  it  may  be 
teit  m  both  hip  and  knee  simultaneously.    The  joint  is 
shghtly  stiff,  not  only  on,  flexion  and  extension,  but  also 
on  rotation  and  on  abduction  and  adduction,  especially  in 
the  .semi-flexed  position.     There  is  often  some  fulness 
about  the  front  ot  the  joint,  loss  of  the  gluteal  fold,  and 
perhaps  tenderness  on  pressm-e.    The  joint  becomes  at 
tirst  slightly  flexed,  everted,  and  abducted,  /.e.,it  assumes 
the  position  m  which  the  ligaments  of  the  inflamed  joint 
are  most  relaxed-the  position  of  greatest  ease.    In  order 
to  bring  the  flexed  and  abducted  limb  to  the  groimd,  the 
pelvis  is  depressed  on  the  affected  side,  and  hence  the 
hnib  appears  when  placed  parallel  to  its  fellow  slightly 
lengthened  (Fig.  63,  a  and  b).    Later,  the  joint  becomes 
tiirther  flexed;   but  inverted  instead  of   everted,  and 
aclducted  instead  of  abducted,  a  change  of  position  which 
Has  been  variously  attributed  to  erosion  of  the  posterior 
part  of  the  acetabulum,  a  yielding  of  the  ligaments,  or 
exhaustion  of  the  external  rotator  and  abductor  muscles 
10  overcome  this  position  of  adduction  in  which  the  limb 
IS  useless,  the  pelvis  is  raised  on  the  affected  side,  so  that 
the  iimb  if  brought  parallel  to  the  other,  now  appears 
shghtly  shortc^d  (Fig.  63,  c.  and  d)  in  place  of  being 
lengthened.    Whilst  the  position  of  abduction  and  adduc- 
tion IS  overcome  by  depressing  or  raising  tlie  pelvis 
rcspoctiyely  on  the  affected  side,  i.e.,  by  latemllv  bendin.- 
the  lumbar  spine,  flexion  is  overcome  by  rolling  the  pelvis 
ton\ard,  »,.e.    by  increasing  the  normal  lumbar  curve 
iionce  when  the  patient  is  laid  on  Ids  back  and  the  limbs 
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are  brought  down  parallel  to  each,  other,  there  is  always 
considerable  lordosis  of  the  lumbar  sj^ine,  which,  however, 
disappears  on  flexing  the  affected  limb  to  the  angle  at 
which  it  is  held  flexed  by  the  contracted  muscles.  Later 
in  the  disease  real  shortening  ensues,  owing  to  the  destruc- 
tion of  the  joint  and  the  dislocation  of  the  head  of  the 
bone  on  to  the  dorsum  of  the  ilium.    Finally  .sinuses  may 


A  B  C  D 


63. — To  show  the  effects  of  abduction  (a),  and  adduction  (c) 
in  causing  apparent  lengthening  (b),  and  apparent  shortening  (d) 
of  tlie  limb  in  hip- joint  disease,  wheE  the  affected  limb  is 
placed  parallel  to  the  opposite  limb. 

form  about  the  joint  and  the  disease  may  progi'css  in  the 
way  described  under  Tubercular  Arthritis  in  general. 

Treatment.  — As  regards  constitutional  treatment  nothing 
need  be  added  to  what  was  said  on  p.  4(i.  The  indica- 
tions for  the  local  treatment  are  sinrilar  to  those  for 
strumous  disease  of  the  joints  generally;  but  require 
certain  modifications  in  the  methods  of  carrying  them  out. 
Thus  if  the  symi)toms  are  acute  the  patient  should  bo 
placed  in  bed,  and  extension  made  by  the  stirruji.  weight 
and  pulley  in  the  direction  in  which  the  joint  is  displaced, 
the  linib  being  gradually  brouglit  down  in  this  way  to  a 
straight  position.  If  the  child  is  restless  a  long  sjihnt 
should  be  ])lac('d  on  the  opposite  Innb  to  keep  him  iroin 
rollin"  to  oik;  or  other  side,  whilst  the  foot  of  the  bed 
slKHild  be  raised  by  blocks  to  prevent  him  sH]iping  down. 
Subscnuentlv.  or  at  once  in  .subacute  cases,  a  Iliomas  s 
spUnt  shcnild  be  ai)plied,  and  alter  the  hmb  has  been 
brou'-ht  into  the  straight  ])Ositioii,  the  ]>atient  may  lie 
allowed  to  get  about  on  crutches.  If  in  spite  of  treatinent, 
the  disease  pro-ressrs,  and  pus  forms,  early  incision 
and  drainage;,  the  excision  of  the  head  of  the  bone  and 
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scrapiug  away  of  the  diseased  tissues,  or  amputation  at 
tlie  hip  joint  may  become  necessary. 

Chroxic  osTEO-ARTimiTis,  also  caUed  rheumatoid 
arthritis,  or  arthritis  deformans,  is  an  incurable  and  pro- 
gressive disease  leading  to  great  deformity  and  at  times 
to  complete  disablement  of  the  joint.  It  'is  characterized 
by  gradual  degeneration  and  destruction  of  the  cartilages, 
ebiiruation  and  alteration  in  the  shape  of  the  articular 
ends  of  the  bones,  and  formation  of  nodular  osteophytes 
ui  the  fibrous  tissue  around  the  joint.  It  is  a  disease  of 
middle  and  advanced  life,  and  may  be  confined  to  one  or 
more  of  the  larger  joints— the' hip,  knee  or  shoulder 
{momirf/mtts),  or  it  may  affect  many  joints,  including  the 
.smaller  articulations  {jjohjartkular  rlicumatisni).  Though 
most  frequently  met  with  in  the  joints  of  the  extremities, 
it  may  affect  other  joints,  as  those  of  the  lower  iaw, 
spine,  &c. 

The  cause  is  not  known.  The  disease,  however,  has 
been  attributed  to  deficient  or  perverted  innervation, 
depressing  nervous  influences,  exposure  to  cold  and  damp, 
improper  feeding,  insufficient  clothing,  etc.  At  times  a 
slight  injury  appears  to  be  the  determining  cause. 

Fatholofj7j.--The  disease  is  variously  believed  to  begin 
asac  uTjnic  inflammation  of  the  synovial  membrane,  a 
tbroid  degeneration  of  the  cartHages,  or  as  an  inflamma- 
tory attection  of  the  ligaments.  In  whichever  way  it 
begms,_  however,  the  earliest  characteristic  changes  are 
loimd  m  the  cartilages.  Those  at  first  appear  nodular 
and  cracked,  but  subsequently  become  rough,  fibrous  and 
vilious-looking,  and  are  finaUy  rubbed  away  by  the 
Inction  of  the  articular  surfaces  of  the  joint  on  each 
other,  buch  changes  appear  to  be  due  to  fibroid  degenera- 
tion, or  splitting  of  the  matrix  into  fibres,  and  the  multi- 
plication, enlargement,  and  fatty  degeneration  of  the 
cartilage-cells.  Thus  it  will  be  perceived  that  the  pro- 
cess by  which  the  cartilages  are  destroyed  in  chronic 
osteo-arthritis  differs  materially  from  the  so-called 
ulceration  of  cartilage  wliich  occurs  in  the  inflammatory 
joint-aflections  previously  described,  and  in  Avhich  the 
matrix  undergoes  licpiefaction  and  softening  consequent 
upon  its  iiivasioii  by  the  gT'aiiuLiiion-tissuo  derived  from 
thc'  synovial  membrane  and  bone.  In  chronic  osteo- 
arthritis the  synovial  membrane,  at  first  dry,  becomes 
siightly  thickened  and  vascular,  and  moderately  distended 
with  turbid  synovial  fluid,  which  at  times  resembles  train 
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oil.  In  tlie  meanwhile  the  synovial  fringes  become 
hypertropliied,  and  assmne  the  form  of  pedunculated  pro- 
cesses, often  contEiining  little  masses  of  cartilage  or  bone 
These  little  masses  may  subsequently  become  detached 
and  form  loose  bodies  in  the  joint  (Fig.  64).  ihe 
articular  sui'faces  of  the  bone  become  smooth,  hard 
polished,  eburnated  or  porcellaneous  m  appearance  and 
variously  altered  in  shape— changes  apparently  depending 
in  part  on  friction  and  mechanical  pressure,  and  m  part 
on  the  formation  of  new  bone  in  the  cancellous  spaces, 


Fig.  64.-Clu-onic  ostco-aithritis  of  tlie  knee-joint.  The  articular 
surface  of  the  tibia  is  shown  in  the  upper  part  of  the  tig"re  ■  tiio 
patella  is  turned  down.    (St.  Bartholomew's  Hospital  Museum. ) 

whereby  the  bono  is  rendered  harder  and  i^^^'iTf  ^^J"-- 
(consequence  of  receiving  a  higher  polish,  ^^^"''^^'./^oy- 
ever  new  bone  is  being  formed  nniuediately  beneath  the 
polished  surface,  rarefaction  and  atro]ihy  are  going  on  a 
little  deeper  in  the  bone,  and  lead  to  the  shortening  and 
.listortion  so  commonly  observed.    Hence,  for  i^>--^"iM'l^- 
the  flattening  and  enlargement  of  the        ''^'"1"";.  j 
glenoid  cavitv,  and  the  absorption  of  the  neck  "udfhi  en- 
Tng  ..f  the  head  of  the  femur  and  humerus,  seen  in 
ost;.o-arthri(is  of  the  hi],  (iMg.  (i^i),  and  ^^^^^f'^":'^ 
ively.    At  times  the  new  bone  m  the  <.a,uvllou.s  spaces 
and  nav(>rsian  canals  is  not  formed  as  'ly'-l^'-V        /  « 
polished  laver  of  bone  is  worn  away,  and  the  "P 
of  tho  enlarged   Haversian  canals^  give   ^Ih^  .n  trc  il.  i 
surface  a  worm-eaten  appearance.    In  the  meantime  out 
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growths  of  cartilage  take  place  around  the  articular 
siu'facos  and  undergo  ossification,  forming  the  low  nodular 
flattened  osteophytes  and  the  "lipping"  of  the  articular 
ends  of  the  bone  so  characteristic  of  the  disease.  Ossifi- 
cation may  also  occm-  in  the  ligaments,  tendons,  and 
other  soft  structiu'es  aroimd. 

.S'/i/)/.s.— When  the  disease  is  fully  established  it  may  be 
known  by  pain,  increased  on  movement,  and  often  worse 


Fig.  65. — Chronic  osteo-artliritis  of  the  hip.    (St.  Bartholomew's 
Hospit.il  Museum. ) 

at  night  and  during  changes  of  the  weather;  a  charac- 
teristic creaking  and  harsh  gi'ating  felt  on  moving  the 
.Toint;  the  detection  of  ma.sses  of  bono  around;  the  limita- 
tion of  the  movement  of  the  joint :  and  ab.scnce  of  heat 
and  redness.  In  the  hip  there  maybe  eversion,  shorten- 
ing a,nd  much  lameness;  in  the  knee,  swc^lling  and 
thickening  of  the  synovial  mcinbnino,  and  deformity  of 
the  ])ateUa;  arid  in  thr  .shoulder,  enlargement  or  di.s])lacc- 
ment  of  the  head  of  tli<'  bone.  In  the  hip  the  disea.so 
may  closely  simuLite  intnica,psula,r  fracture  of  the  neck 
of  the  fenuu-;  in  the  shouldei',  di.slocaticm  of  the  humerus. 
(See  Fraduru  of  Femur  am/  JHshimiion  vf  Hhoahkr.) 
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Treatment— Although,  the  disease  cannot  be  cured,  and 
may  get  steadily  worse  as  the  patient  gro-w-s  older,  much 
can  be  done  in  the  way  of  relief.  Thus  the  whole  Ijody 
should  be  warmly  clad,  the  diet  cfirefuUy  regulated, 
stiniidants  prohibited  or  restricted  in  quantity,  and  a 
periodical  visit  paid  to  such  spas  as  Buxton,  HaiTOgate, 
Bath,  Wiesbaden,  Aix-les-Bains,  or  Wildbad.  LocaUy, 
shampooing,  friction,  and  passive  movements,  should  be 
from  time  to  time  employed  ;  the  joint  should  be  enveloped 
in  wool  or  flannel,  but  should  not  be  kept  at  rest  on  a 
sphnt,  since  this  will  only  tend  to  increase  the  stiffness. 
In  the  way  of  drugs,  cod-liver  oil,  iodine, _  iodide  of 
potassium,  and  guaiacum,  are  of  the  most  service. 

Charcot's  disease  is  an  affection  of  the  joints  closely 
resembling  osteo-arthritis.  It  is  believed  by  some  to 
depend  upon  degenerations  in  the  spinal  cord  (locomotor 
ataxia),  and  therefore  to  be  the  result  of  trophic  changes 
in  the  joint.  Others,  however,  regard  it  merely  as  an 
osteo-arthritis  occurring  accidentally  in  a  patient  the 
subject  of  locomotor  ataxia.  The  pathological  changes 
are  similar  to  those  already  described  under  osteo-arthntis, 
but  the  destmction  of  the  joint  is  more  marked.  Bnefly 
they  may  be  said  to  consist  in  erosion  of  the  cartilages, 
softening  of  the  ligaments,  grinding  away  of  the  articiilar 
surfaces  and  often'of  the  contiguous  portions  of  the  shaft 
of  the  bone,  induration  of  the  remaining  portions  of  the 
articular  surfaces,  thickening  and  at  times  pouchings  of 
the  synovial  membrane,  and  formation  of  osteophytes 
around.  Suppuration  is  very  rare.  These  c'hangc^s  mav 
affect  one  joint  only,  or  may  occur  successively  in  several 

joints.  o   T 1 

The  si(jus  in  a  tvpical  case  are  as  iollows  :— Sudden 
swellin"-of  a  joint"  usuallv  without  much  ])aui  or  any 
marked  signs  of  inHammatiou,  followed,  on  .Mibsidence  of 
the  swelling,  by  preternatural  mobility,  and  the  lormation 
of  processes  of  bono  about  the  articular  surfaces  and  in 
the  surrounding  muscles  and  tendons.  Tliere  is  great 
dclinnntv,  but  not  much  pain  either  on  movement  or 
liiindling.  Along  with  the  hical  sigiis  there  are  generally 
symptoms  of  locomotor  ataxia,  such  as  an  unsteady  gait, 
a'  tcndencv  to  fall  on  placing  the  feet  together  with  tlie 
eyes  clo.scul,  a  jerking  movement  of  the  Innbs,  absence 
of  the  iiatella-tondon-reflex,  lightiung  ]iains.  s]iasniodie 
nmscular  contractions,  local  aniesthesia  and  sweating  of 
tlie  limbs,  loss  of  response  of  the  pu]»il  to  light  but  no 
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loss  of  iDower  of  accommodating  for  near  obj  ects  (tlio  Arcmll- 
Mvhertson  test),  sometimes  optic  neuritis,  bladder  troubles 
and  loss  of  sexual  power.  The  joints  most  often  affected 
are  the  knee,  hip,  and  shoulder.  In  the  tarsus  the  bones 
on  the  subsidence  of  the  swelling  of  the  synovial  mem- 
brane, though  felt  to  be  loosened  by  the  softening  of  the 
ligaments,  may  ultimately  become  ankvlosed.  Treatmevt. 
— lieyond  keeping  the  part  at  rest  during  an  acute  attack, 
and  adopting  the  same  general  treatment  as  is  aiipro- 
priate  for  osteo-arthritis  and  locomotor  ataxia,  little  can 
be  done. 

Loose  bodies  in  a  joint  maybe  formed  in  several  ways 
oi  which  the  foUomng  are  the  chief         by  the  pro- 


FiG.  66.— The  fonnation  of  a  loose  cartilage  in  a  joint.  A  little 
mass  of  cartilage  attached  by  a  sleuJcr  stalk.  (St.  Bartholo- 
mew s  Hospital  Museum.) 

lifcration  of  the  cartilage  cells  that  normally  exist  in 
tne  sjTiovial  fringes,  and  the  .suljsecino.it  detachment  of 
the  little  mass  of  cartihigo  so  fonued  tlirough  the  rupture 
ot  Its  peduncle  m  the  movements  of  the  joint  (Fig  GG)  ■ 
by  thickening  or  hypertrophy  of  a  synovial  fringe  or 
ijy  extravasation  and  subsequent  organization  of  blood  in 
a  synovial  hinge,  detachment  occurring  in  amanncrsimilar 
to  that  m  the  former  case;  1:!,  by  necrosis  of  a  porti..n  of 
the  articular  cartilages;  and  4,  by  chijiping  off  of  a 
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portion  of  the  articular  cartilage  dimng  some  injury  to 
the  i  oiut.  Loose  cartilages  are  most  common  m  the  knee, 
but  may  be  met  .vith  in  any  joint.  They  are  general  y 
single,  but  may  be  multiple,  and  yary  m  size  from  a  pea 

to  a  -ss'alnut.  .      .     ,     i.  j.t,„ 

Syviptoms.-'n^e  chief  sjonptom  is  pam,  due  to  the  loo.e 
body  slipping  between  the  Hgaments  and  artic-ular  surtacc. 
during  the  movements  of  the  ]omt.    In  the  k^ee  thi^ 
occurs  duiing  flexion,  and  on  the  patient  attempting  o 
straighten  the   joint  the  loose  body,   by  /orcmg  the 
articSlar  surfaces  apart,  stretches  the  ligaments,  and  thu. 
gives  rise  to  a  sudden  and  excruciatmg  pam,  peAap^jo 
fevere  as  to  cause  him  to  fall    At  tmies  the  oo^e  body 
remains  fixed  between  the  articular  surfaces  the  patient 
being  then  unable  to  straighten  his  bmb.    ^^^^^  ^n 
attack  may  be  followed  by  synovitis.    On  e^^atK^n 
the  body  may  often  be  felt  somewhere  m  the  s%-noviai 
poticS  probably  on  the  outer  side  of  the  P^f -^he^..^ 
if  the  knee.    If  attached,  its  movements  will       1  mted 
but  if  free  it  can  frequently  be  made  ^^^^'^'^^ Z 
opposite  side  of  the  joint.    It  may  P^^-^^^^P^, ^^^Tmav 
passing  into  some  of  the  synovial  recesses,  though  it  maj 
sometimes  be  felt  again  cn  movmg  the  jomt. 

Treatment.-ll  the  loose  body  gives  \o  bt  e  oi  no 
trouble  and  can  be  easily  fixed  by  a  pad  and  bandage  oi 
knee  c!ap^  should  not  be  interfered  with  ;  nor  should  any 
operation  bVu^^  ^^'liere  the  joint  is  disorgamzed 

bv  osteo-arthiitis,  or  where  the  synovial  membrane  i. 
^Me^^Sh  masses  of  cartilage.    Under  other  ™un- 

w  the^=- 

ino  "       ■,    .    -.^  Dcdicle  must  bo  ligatured  and 

i^^  ^^^on}^^^  I'O  performed  with  the 

l,y  .1  ^(Lk.s  1     .  in  ^^^^  ^^^^  (...ntnnied  after 

IStflla"  Tlu,   .»./,>,.,  ...</.«.i  co„a,t=  .u 
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lucismg  the  capsule  subcutaneously  with  a  tenotomy 
kuile.  lorciug  tlio  loose  body  through  the  iucisiou  into  the 
connective  tissue  around  the  joint,  and  then  either  allowino' 
It  to  remain  there  permanently,  or  removing  it  after  the 
hole  m  the  capsule  has  healed.  The  operation  is  difficult 
to  periorm,  and  since  the  introduction  of  antiseptics 
possesses  no  advantage  oyer  the  dii'cct  method. 


Akkylosis  or  stiff 


JOINT  may  be  divided  into  the 


Mrous  and  the  bony.  A  spmious  form  of  ankylosis,  due 
to  the  contraction  of  the  siUTOunding  muscles  or  of 
cicatrices  after  burns,  may  also  occur,  but  is  generally 
associated  A^tli  some  anioimt  of  fibrous  ankylosis 

J^  ihrous  avkt/Iosis,  also  called  ligamentous,  or  by  some 
autJiors,  false,  m  contradistinction  to  the  bony  whic'h  they 
tfien  teim  true,  is  the  union  more  or  less  complete  of  the 
ai-ticular   smlaces   of  the 
joint  by  fibrous  tissue.  Thus, 
it  may  consist  of— 1,  a  mere 
thickening  of  the  capsule; 

2,  a  thickening  and  short- 
ening  of    the  Hgaments; 

3,  the  formation  of  fibrous 
bands  within  the  joint ;  4, 
the  partial  removal  of  the 
cartilages  and  the  tmion  of 
the  bones  by  fibrous  tissue ; 
and  5,  the  above  conditions 
variously  combined.  It  may 
be  the  result  of  joint -dis- 
ease, or  of  keeping  an  in- 
flamed joint  in  too  long  a 
.state  of  rest.  .Sometimes  it 
may  tciminate  in  bony  an- 
kylosis. 

Bony  nnhyhsis  is  the  firm 
union  of  the  articular  ends 
of  the  joint  by  bone.  It  is 
often  a  fiu'tlicr  stage  of  the  fibrous  variety.  The  articular 
surfaces  may  be  united  evenly  and  uniformly  or  by 
irregular  bridges  of  l^one,  or  piirtly  by  bone  aiul  parti V 
by  fibrous  tissue  The  union  may  occur  with  the  arti- 
cular surfaces  in  contact  in  either  the  extcmdcd  or  the 
noxed  position,  or  at  an  angle  between  the  two  (Vvr  (J7)  • 
or  It  may  occur  wilh  tlio  articular  surfaces  dishicate.l 
liom  each  other.    'J      way  in  which  it  is  produced  has 


I'iG.  67.  —  liony  iiiikylosis  of 
the  hip.  (St.  B;ii-tlioloincw'.s 
Hospital  Mu.sciim.) 
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already  been  described  under  Arthi-itis :  aU  that  need  be 
repeated  here  is,  that  in  strumous  disease,  ankylosis  ana 
caries  may  often  be  observed  at  tlie  same  time.  . 

Tlie  siqus  of  ankylosis  are  obvious— i.e.,  the  ]omt  is 
^tiff  It  only  remains  to  diagnose  the  fibrous  from  the 
bony  In  the  former  there  is  slight  •movement,  and 
P'enerally  pain;  in  the  latter  neither  movement  nor  pam. 
In  some  instances,  however,  as  m  ankylosis  ot  the 
shoulder  and  hip,  it  may  be  necessary  to  place  the  patient 
under  an  antesthetic,  as  the  joint  may  be  held  so  hi-mi> 
bv  the  contraction  of  the  muscles  that  the  fibrous  may 
simulate  the  bony  form,  and  again  although  bony  anky- 
losis mav  exist,  the  revolving  of  the  scapula  and  pelvis  on 
the  trunk  may  make  it  appear  that  there  is  some  move- 
ment in  the  affected  joint.  1 

The  treatment  will  vary  ^^ith  the  nature  of  the  anky  loM^. 
In  the  spurious  foim  something  may  often  be  done  by 
dividino-  the  cicatrices,  or  by  freeing  the  parts  by  a  plastic 
operation,  though  in  such  cases  the  treatment  is  .ei  lom 
very  hopeful.    In  the  fhrous  form  an  atteinpt  should  be 
made  to  restore  the  natural  movements  of  the  30ints--(l) 
by  manipulation,  friction,  and  passive  movements;  (-) 
forcibly  breaking  down  the  atUiesions  under  an  ana-the- 
tic  at  the  same  time  dividing  any  tendons  that  niav  ott.i 
resistance  ;   or  (3)  by  gradual  extension  by  a  weight  am. 
nulley,  or  some  f.jrni  of  cogwheel  or  screw  apparatus.  An 
Stemptto  break  down  adhesions,  however,  should  on  no 
accoun  be  made  whilst  any  signs  of  inllanimation  remain 
and  after  the  operation  the  hmb  should  be  placMxl  on  a  spbn 
?oi     fJw  dayi,  and  cold  by  means  of  Leiter  s  tubes  <,r  an 
CO  i  V'-  ai .pli  Ml  to  prevent  inilammation.    Bony  ankylosis 
w  th  the  I  mb  in  a  good  position,  is  often  the  best  result 
liat  can  be  hoped  fo"r  after  the  disease  of  the  ynnt  has 
1  ,  PPvtain  sta-e     Ihit  in  some  instances  an  opcTa- 
Z^i^'o^lo  restore  movement  or  to  rectdV  a 
M    tv  F'^tion.^  Thus  in  an  ankylosed  elbow  espeaa  > 
whe  ,  fixed  in  the  extended  position,  excision  o   the  v-m 

Mtio  p-actised.  In  a  ^-nV""'' l^J"  fi^ thS 
1.7,  v,.in,ivc(l  or  an  osteotomv  (lone.  Intnenip. 
^  -i-;;iny  of  the  neck  of  the  fen.ur  of 
t  lhaft  just  below  the  trochanters  may  l.e  umlei  taken. 
Tn  the  'hould,.r,  no  operation  as  a  rule  is  rcpured  as 
Se  miv'  of  tl.e  scapula  cm  tlie  tnmk  is  very  iree^ 
men  ankylosis  is  accompanied  by  much  wasting  ol  the 
limb,  ainpntation  may  be  necessar>  . 
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Neuralgia  of  joints. — Paiu  of  a  neuralgic  character 
imassociated  wdtli  heat,  redness,  swelling,  or  physical 
sign   of   organic   disease,    is  occasionally  met  with  in 
one  or  more  joints,  especially  in  young  women  of  the 
neiu-o -mimetic  temperament.    They   are  very  difficult 
oases  to  deal  with,  and  should  receive  the  greatest  care 
and   attention,    lest    an   erroneous  diagnosis  be  made. 
Nearly  all  varieties  of   organic  joint-disease  may  be 
simulated ;  thus,  there  may  be  pain  on  movement,  or 
some  shght  redness  and  heat  of  the  part,  or  fixity  of 
the  joint.    The  jDain,  however,  is  generally  superficial, 
and  is  not  increased  on  movement  of  the' joint  if  the 
patient's  attention  in  the  meanwhile  is  otherwise  engaged  ; 
the  redness  and  heat  will  often  be  found  on  enquiry  to  be 
due  to  previous  friction  or  the  use  of  irritants  ;  and  under 
an  antesthetic  the  rigidity  of  the  joint  completely  dis- 
disappears,  its  movements  then  being  found  to  be  free, 
smooth,  and  natiual.    Fiuther,  on  recovery  from  the 
anfesthetic,  the  rigidity  does  not  retiun  until" the  patient 
again  dii;ects  her  attention  to  the  joint,  whereas  in  organic 
disease  it  retui-ns  as  soon  as  the  muscular  relaxation 
ceases.    The  treatment  consists  in  the  employment  of  the 
ordinary  remedies  for  nem-algia,  both  locally  and  inter- 
nally.   Where  the  patient  is  of  a  neiuo -mimetic  tempera- 
ment, _  and   organic   disease   is   simulated,  ai^propriate 
hysterical  treatment  must  be  adopted.    See  a  work  on 
Medicine. 

Arthrectomy  or  erasion  of  joints  consists  in 
scrapmg  or  cutting  away  the  whole  of  the  diseased  synovial 
membrane,  after  the  cavity  of  the  joint  has  been  fully 
exposed  by  _  some  such  incision  as  that  employed  in  ex- 
cisions. It  is  a  useful  addition  to  om-  methods  of  treatino' 
diseased  joints,  and  ajipears  to  be  especially  indicated  for 
those  cases  in  which  the  disease  is  too  far  advanced  to 
yield  to  the  ordinaiy  plan  of  treatment,  but  has  not  as 
yot,  or  at  least  only  to  a  slight  extent,  involved  the  car- 
tilages and  bones. 

Excision  or  resection  of  joints  consists  in  cutting 
away  the  articida,r  surfaces  of  the  bones  entering  into  the 
affected  joint,  or  in  removing  a  portion  of  bone  where 
osHCous  ankylosis  has  tak(in_  place.  When  excision  is 
done  for  disease  it  may  be  said  here  to  i)revniit  repetition 
tliat  tlio  whole  of  the  diseased  synovial  meiubrane  should 
be  cut  ()]■  scriiped  away,  as  should  also  the  liuiiig  mein- 
bra,ne  of  any  sinuses  that  may  be  present.    Excision  uiav 
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be  required  for  severe  injury  or  for  intractabie  disease  of 
the  joint.  Space  does  not  permit  of  the  discussion  of  the 
various  conditions  under  which  excision  should  or  should 
not  be  performed,  but  it  may  briefly  be  stated  that  it 
should  not  be  undertaken— 1,  when  the  disca.se  is  acute; 

when  there  is  much  destruction  of  the  bones,  or 
riddling  of  the  soft  parts  mth  sinuses;  3,  when  there  is 
much  atrophy  of '  the  bones  and  mufeclcs:  4,  when  the 
liatient  is  under  the  age  of  ten  or  over  that  ot  thii'ty,  as 
in  the  former  instance,  the  epiphyses  are  bable  to  be 
removed,  and  the  growth  arrested  in  consequence,  and 
in  the  latter,  the  powers  of  repair  are  usuaUy  msuffacicoit 
to  ensiu'e  sound  healing  and  a  subsequently  usetuLlmib  ; 
0  ■  when  there  is  lardaceous  disease  or  signs  of  phthisis, 
or  other  organic  mischief;  6,  when  the  patient  s  condition 
is  such  that  he  would  bo  unable  to  stand  the  exhaustion 
of  the  long-continued  suppui'ation.  Lnder  most  of  the 
above  circumstances  amputation  is  generally  mdicatecl. 
Excision  is  usually  attended  vith  the  best  success  in  the 
elbow,  and  here  it  may  be  done  at  a  later  period  ot  lite 
than  that  assigned  above  as  the  limit.  In  the  shoulder, 
elbow  and  wrist,  fibrous  ankylosis  is  aimed  at  m  order  to 
secure  a  movable  joint;  in  the  hip  and  knee,  firm  bony 
union  is  sought  in  the  most  useful  pcMtKm  of  the  limb, 
which  is  that" of  extension. 

Excisiox  OF  srECLU.  joints.— The  snor lder.— Ex- 
cision of  the  shoulder  is  generally  practised  foi"  f  ^"^^^^^^ 
iniurics  and  for  innocent  tumours  m  the  head  of  the  bone. 
It  is  seldom  performed  for  disease  ot  the  ,ioint   as  an 
enuallv  useful  joint  may  be  obtained  by  osseous  ankylosis. 
It  should  never  be  done  for  osseous  ankylo.^is,  as  he 
movements  of  the  scapula  on  the  trunk  are  so  free  hat 
Ihey  compensate  to  a  great  extent  for  the  fixed  condition 
'TL  joilit,  and  little  would  be  gained  by  t^.e  cvpcnu^um 
The  „  fira//o/,.-Make   an  mcision   from  the  icioinion 
ti  .u.di  the  substance  of  the  deltoid  down  to  the  bono 
let  t  the  long  tendon  ..f  the  lnce].s  from  its  groove,  and 
ive  an  assistant  to  h..ld  asnh>  with  blunt  hooks. 

^  arn  b^Sig  rotated  inwards,  divide  tlie  t^res  minor, 
h  n.spinatus.  and  supraspinatus  tendons  at  their  uim  ,- 
n  1  o  the  i,one.  Tlie  arm  being  next  '''^^  ^^^S^^ 
1  V  de  the  iei.don  of  the  subscapularis.  and  tlm  lioad  of  e 
b  ,  ..11,  be  pushed  out  of  the  incision,  ^eparate  the 
p  :,st;.um  as\ar  as  is  lu.cessary  place  a  -  vact^r  InOnm 
]„.  n,.ck  <.f  the  bone  to  ].rotcct  the  suit  parts,  and  sa^^  it 
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across.    Bring  tlie  .vound  together  by  suture,  placing 
cLi'ain-tube  m  the  lower  iiart. 
_  The  elbow  may  be  excised  for  chronic  disease  of  the 
jomt,  gunshot  or  other  injury,  and  osseous  ankylosis 
!>ome  surgeons  only  recommend  excision  for  ankylosis 
when  the  elbow  is  fixed  in  a  faulty  i^osition.    The  oi3era- 
tion,  howeyer,  is  attended  with  'so  little  risk,  and  the 
adyantages  of  a  moyable  elbow  are  so  great,  and  the  results 
so  good,  that  others  unhesitatingly  excise  the  ioint  in 
whateyer  position  it  may  be  fixed.    The  n^.^r,///,.;/  may  be 
performed  m  seyeral  .yays  ;  but  that  by  the  single  yertical 
mci^ion  (LaiH/enhecA's)  is  undoubtedly  the  best  and  the 
one  most  frequently  practised.    Make'  a  yertical  incision 
about  fiye  inches  long  oyer  the  back  of  the  ioint  be-in- 
mng  about  two  and  a  half  inches  aboye  the  olecranon  °ind 
carry  it  oyer  this  process  and  down  the  ridge  on  the  'ulna 
for  the  same  distance.    The  incision  should  extend  in  its 
whole  length  down  to  the  bone.    Cut  into  the  ioint  aboye 
the  olecranon  and  clear  the  condyles  of  the  soft  tissues  by 
keepmg  the  edge  of  the  knife  in  contact  with  the  bone 
taking  specaal  care  not  to  iniure  the  idnar  nerye  behind 
the  internal  condyle.    Di^-ide  the  laternl  ligaments  and 
.ylulst  the  assistant  strongly  flexes  the  ioint'  to  tSc'e  the 
bones  out  of  the  wound,  free  them  from  their  remaining 
connections,  and  saw  off  the  olecranon,  the  head  of  the 
nS"  wS  f^'  r"''/"^^     ^^"^  steadying  the 

mit-rSf       r  the  coronoid 

pioce.s  of  the  ulna  and  the  tubercle  of  the  radius  should 
not  be  remoyed,  nnd  the  shaft  of  the  himierus  not  en- 
w[  h  fb^  T""-  connection  of  the  anconeus 

f  h„  ?I  f  triceps  as  better  extension  of  the  arm  will  be 
hus  obtained.  Unite  the  wound  by  sutures,  after  insert- 
ing a  dram  and  place  the  limb  on  a  splint  in  the  flexed 
position.  Callender's  sphnt  is  one  of  the  best  for  the  pur- 
pose, as  it  permits  of  passiye  motion  not  only  in  the  direc- 
tion of  flexion  aiul  extension,  but  also  in  that  of  pronation 
and  supination  and  that  without  remoying  the  arm  from 
the  sphnt.  It  also  allows  of  the  limb  Ix-ing  sluno.  Z 
jnilleys  from  the  ceiling,  which  is  much  more  c.omfoi table 
tor  the  patient  than  placing  it  on  a,  i,illow  r'ssiVe 
moyejnents  should  be  begun  at  tho  end  of  the  first  we  1 
the  aim  of  the  surgeon  being  to  obtain  a  moyahle  ioh.t  ' 
TUK  AnusT  inay  be  excised  for  chronic  diseas^  o  ho 

»i  s.utabl.;  cases  ;  tlicse  however  are  rarely  nn-t  witli 
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as  if  the  disease  is  extensiye,  it  is  better  to  amputate,  and 
if  limited,  gouging  away  tlie  diseased  bono  mil  generaUj 
'umoe.    The  oj-era^/o.  tisually  done  as  that  now  known  as 
Lister's.    It  consists  in  removmg  all  tbe  bones  oi  tbe 
caSus,  the  bases  of  the  metacarpal  bones,  and  the  lower 
end  of  the  radius  and  uhia,  the  incisions  bemg  so  i^anned 
as  to  avoid  cutting  the  nmnerous  tendons  «^™;^/^.f  ^he 
ioint  and  the  radial  artery.    As  the  operation  i^  laieh 
uerformed  further  details  svm  not  be  given. 
^  The  mp  may  be  excised-(l)  when  the  head  of  he  bone 
has  become  necrosed,  and  Hes  loose  m  the  jomt :  (2)  when 
.Z^nvation  continues  in  spite  of  free  ctomage  and  antr^ep- 
tics  -  (3)  when  in  addition  to  suppm-ation  the  head  of  the 
bon^  is  dislocated,  and  the  limb  canuot  be  placed  in  a 
useful  position.    Excision  should  not  be  done  when  there 
?s  extensive  disease  of  the  pelvis  or  femru-,  or  signs  of 
arLeous  disease  or  of  phtHsis.    Under  t^ese  c.rcim^ 
knees  amputation  is  the  only  ^-e^oui-ce    For  ankylo.i^  m 
a  faulty  uosition  subcutaneous  osteotomy  of  the  neck  oi 
t\eSuror  of  the  shaftof  tlae  bone  below  he  trochanter 
is  m-eferable  to   excision.    The  ,q,vmt  on.--\.  -by  tne 
ncision.    Make  an  incision  about  foiir  mches 
ont  behSd  the  great  trochanter,  and  after  dividing  the 
ilutei   open  the  capsule,  insert  the  finger,  and  mth  this 
a  <iuide,  saw  through  the  neck  of  the  femur  with 
Adam'Vs  saw,  or  Gowan's  osteotome,  and  remove  the  head 
ttus^letacred  with  sequestrum  forceps.    The  trochanter 
thus  aetacnct  ^^^iijie.    Examine  the  acctabuhun, 

™yeC  ca  iotis^K   or  sequestrum  that  m..y  be 
and  i-emo^e  a^>  S  "ou-e  or  sequestrum  forceps.  Place 

^  Thomas  s  splint, 

the  li^^^^Yr  no  the  stump  of  the  neck  into  the  acetabuliun. 
soas  tobungtlic  .  nu  1  possible  between  the 

and  «nis  leave  as  lit  c  .  p^^^^^^^^  ^^^^  ^^^^^^^^^^^ 

hones.    A^tei-  auk^^l^^^^^  .^1    ^^^^^  ^j^,^^,^  .^^^^^^ 

uf.sitionisof  adv.xntap,  in  u  A,.^^vl^^^od  on  thv 


^''t:?ii^."  twS  -ill  1^'--  to  doiu-es..lontlu 
m  walking  tne  inch  of  lengthening  is  ob- 

I't^'wo  fiSU^vtening  produced  by  the 

St  gJiiiei-J^b..^^^ 

<?"r."    o      ^>  k";  r\issues  in  close 
d  of,tain  union  bV  the  first  iiitention. 

Z  «  in.  ision.    An  incision  four  inches  long 
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is  made  from  the  anterior  superior  iliac  spine  do-uaiwards 
and  a  little  inwards  between  the  sartorius  and  the  tensor 
Tagma?  and  glutei,  and  the  joint  opened  from  the  front  In 
other  respects  the  steps  of  the  operation  closely  resemble 
those  ot  the  former  method. 

The  kxee.- Provided  none  of  the  contra-iudications  to 
excision  already  enumerated  are  present,  the  knee  may 
be  excised  lor  intractable  disease  of  the  synoyial  mem- 
brane, especiaUy  where  the  articular  surfaces  are  much 
chsplaced,  or  for  ankylosis  in  a  faulty  position.    In  the 
latter  instance,  however,  a  subcutaneous  osteotomy  is 
often  preferable.    The  oprndion  .—The  knee  being  held  in 
a  Hexed  position  by  an  assistant,  make  an  incision  irom 
tJie  posterior  part  of  the  condyle  on  one  side,  across  the 
tront  of  the  joint  midway  between  the  patella  and  the 
tubercle  ot  the  tibia,  to  the  corresponding  situation  on  the 
other.    Eaise  the  flap  of  skin  with  the  subcutaneous 
tLssue  thus  mapped  out,  and  open  the  joint  by  cutting 
mto  It  above  the  patella.    Divide  the  lateral  and  crucial 
ligaments,  and  saw  off  a  thin  slice  of  bone  from  the  lower 
em_[  of  the  femiu'  and  from  the  upper  end  of  the  tibia 
Sr"?  "^ff  i?}i^^.'e.tlie  popliteal  artery  which  lies 

close  to  the  back  of  the  jomt  and  is  only  sepamted  from  it 
b}- the  posterior  hgament.    If  possible,  the  whole  of  the 
epiphysis  should  not  be  removed.    The  wound  should 
then  be  closed  with  sutm-es,  a  sm.ill  drain  being  inserted 
on  each  side.    The  articular  surfaces  are  best  ^t'ciuml  in 
apposition  by  long  bone  pegs  driven  in  through  the  skin 
obhquely  on  either  side  of  the  joint,  holes  havino-  l,een 
previously  cbilled  for  them  by  a  steel  needle  devised  for 
the  purpose.    The  pegs  may  then  be  cut  off  short  and  left 
in  permanently.    Mr.  Morrant  Baker  in  place  of  the  bone 
pegs  leaves  the  steel  needles  in  sitn,  and  removes  them 
When  imion  has  occiu-red.    Tenotomy  of  the  liamstrino- 
tendons  inay  be  requii'ed  to  bring  the  bones  into  aiujo- 
sition  It  there  has  been  much  displacement.    The  limb 
Should  then  be  placed  on  a  Gant's  or  other  form  of 
excision-splint  ;    but   the   kind  of  splint  is   not  very 
matenal  if  the  bones  are  well  secured  in  good  position  bV 
the  pegs  m  the  way  describe.l  above.    After  convalescence 
the  knee  should  bo  kept  for  at  least  a  year  in  a  well- 
httirig  leather  splmt,  as  there  is  a  groat  tendency  for  the 
bone  to  yield  an.l  the  joint  to  bocoine  flexed. 

I-HE  ANKLE.— Excision  of  the  anklo  is  too  rardv 
lun-ed  in  practice  to  call  for  a  description.    The  results 
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following  it,  moreover,  aie  so  unsatisfactory,  that  in 
disease  of  the  ankle-joint  either  Sjine's  operation,  or 
amputation  through  the  lower  third  of  the  leg,  is  nearly 
always  done  in  preference. 

DISEASES  OF  JtVSCLES. 

iNFLAMiiATiox  ^'LXD  ABSCESS. — Inflammation  of  muscle, 
or  myositis,  may  be  due  to  a  sprain,  partial  ruptm-e,  or 
other  slight  injm'y,  or  to  rheumatism  or  pytemia,  or  it 
may  spread  to  the  muscle  from  the  svuTounding  tissues. 
Except  in  the  pycemic  form  it  generally  ends  in  resolution. 
Signs. — Pain,  swelling,  rigidity,  and  more  or  less  fever, 
followed  by  signs  of  an  abscess  should  suppuration  ensue. 
Treatment. — Eest,  anodyne  liniments  to  assuage  pain,  and 
a  free  incision  if  pus  forms. 

GuMiiATA  may  be  met  with  in  muscle  in  the  terti;ny 
stages  of  syphihs.  They  are  said  to  be  especially  common 
in  the  sterno-mastoid  of  infants  the  subjects  of  congenital 
syphilis;  but  it  is  probable  that  many  of  the  localized 
swellings  in  the  sterno-mastoid  of  infants  are  due  to 
partial  ruptiu-e  diu'ing  birth. 

Atrophy  .iXD  degeneeatiox  of  muscle  merely  requii-o 
mention.  The  chief  degenerations  are — 1 ,  .simple  atroi)hy ; 
■1,  fatty  degeneration;  3,  granular  degeneration;  and.  A, 
waxy  or  vitreous  degeneration.  In  simple  atroplnj  the 
muscles  merely  waste,"' but  do  not  lose  their  striation,  and 
are  capable  of  being  restored  to  their  normal  conditidu  ; 
whereas  the  flbres  of  a  degenerated  muscle  are  altered  in 
their  anatomical  structui-e,  and  their  function  is  eutii-cly 
aud  permanently  lost.  Simple  atrojihy  may  occur  fi-om 
many  causes.  It  is  generally  seen  in  surgical  practice  as 
the  result  of  long  clisuse  of  a  limb,  as  in  chronic  joint 
disease,  but  it  is  then  Tisually  associated  with  some  amount 
of  degenerative  change.  "Fatty,  granular,  and  waxy 
degeneration,  though  sometimes  met  with  singly  arc  more 
oftt'ii  found  combined  in  the  same  nuisclc.  Tliey  occur 
in  acute  febrile;  diseases,  scrivener's  ]>alsy,  jirogi-e.'^.siye 
muscular  atro]iliy,  infantile  paralysis,  pseudo-hypertrophic 
])aralysis,  itc. 

IIypehtkotiiy  of  muscle  calls  for  no  .<])ecial  remark. 
A  familiar  cxaiiiiile  of  livpertro]diy  of  the  voluntary 
musc-les  is  seen  in  the  limbs  of  atidetes ;  of  hypertrophy 
of  tlie  invobinturv  muscles,  in  the  muscular  coat  of  the 
bladder  wliicli  ha.s  become  thickened  in  its  efforts  to  over- 
come the  obstruction  of  a  stricture. 
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Ossification  of  muscle  may  occm-  as  the  result  of 
chrome  UTitatiou.  As  examples  may  be  mentioned  the 
riders  bone,  or  ossification  of  the  adductors,  occasionally 
met  with  m  persons  who  ride  a  great  deal ;  the  drill  hone, 
or  ossification  of  the  deltoid  in  soldiers  as  the  result  of 
shouldering  arms  ;  and  the  ossification  of  the  rectus  and 
other  muscles  in  Charcot's  disease  of  the  joints. 

TuiloiJES.— Although  primary  tumoiu's  are  not  common 
m  muscle,  nearly  all  varieties  except  carcinoma  have  at 
times  been  met  with.  Sarcoma  occiu's,  perhaps,  the  most 
ii-equently. 

DISEASES  OF  TENDONS. 

SlliPLE  TENO-SYNOVlTis  or  inflammation  of  the  sheath 
ot  a  tendon  may  be  acute,  sub-acute,  or  chronic.  It  is 
most  frequently  met  mth  in  the  sub-acute  form  and  in 
the  extensors  of  the  thumb  and  wrist  as  the  result  of 
over-ex^ertion-a  hard  day's  rowing,  and  the  like  In 
tMs  situation,  it  produces  an  elongated  swelling  over 
the  extensors  of  the  thumb,  and  is  attended  with  ifain  on 
pressure  and  movement,  and  a  characteristic  creakine 
sensation.  In  the  acute  form  suppui-ation  may  occa- 
sionally occur.  Treatme7it.-nest  on  a  spHnt,  painting 
mth  tincture  of  iodine,  and  strapping  will  generally 
suffice.  In  the  acute  variety,  leeches,  or  free  iScision  if 
pus  torms,  and  passive  movements  to  prevent  adhesions. 
In  the  chronic,  counter-irritation  in  the  form  of  bHsters 
and  pressiu'e  by  means  of  strapping  followed  by  elastic 
support.  ' 

G.VNGLION  is  a  simple  or  compound  cyst  formed  in  con- 
nection with  the  sheath  of  a  tendon.  It  is  generally  due 
to  continued  strain  or  teno-sjmovitis.  A  sample  ganglion 
may  be  produced  by-1,  the  cystic  transformation  of  the 
cells  in  the  synovial  fringes  ;  2,  the  dilatation  of  the 
suh-synovial  follicles;  and  3,  the  pouch-like  protrusion 
ot  the  synovia  lining  of  the  tendon  through  the  fibrous 
sneath,  with  the  subsequent  obHteration  of  the  neck  of 
ttao  pouch.  Simple  ganglia  are  most  common  on  the 
extensor  tendons  at  tlic  back  of  the  wrist,  but  occur  in 
other  situations,  as  the  front  of  the  wrist  and  ankle  and 

Z^.  "^r^'^  1  ^^^'^'^""'^  of  the 

nno'-  s.    ihcy  lorm  smooth,  genoniUy  globular  often 

nuislucent,  tense  or  senii-fluctuating  nmv.';kblc  sw;mi^^^^^^^^^^ 
evidently  in  connection  with  a  t..ndon,  an.l  varving  in  s'i; 
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from  a  pea  to  a  pigeon's  egg.  They  contain  a  clear 
jelly-like  fluid,  and  sometimes  melon- seed-like  bodies. 
The  only  inconvenience  to  which  they  give  rise  is  a  feel- 
ing of  weakness  in  the  wrist  or  fingers ;  they  are  seldom 
attended  with  pain.  Simple  ganglia  are  sometimes 
simulated  by  j^ouch-like  protrusions  of  the  synovial  mem- 
brane of  the  carpus  and  tarsus.  The  deep  attachment  of 
these  synovial  pouches,  their  non-connection  with  a 
tendon,  and  the  concomitant  swelling  of  other  parts  of 
the  synovial  membrane  are  points  which  may  serve  to 
distinguish  them.  Treatment. — They  may  often  be  broken 
by  pressure  with  the  thumbs ;  otherwise  they  may  be 
punctured  with  a  tenotome,  the  skin  being  drawn  aside  to 
make  the  opening  valvular,  and  the  contents  squeezed  out. 
In  either  case  firm  pressure  must  subsequently  be  apjDlied 
bystrajDping  and  a  bandage.  Should  they  refill,  a  second 
puncture  may  be  made,  and  the  interior  scarified  by  the 
point  of  the  tenotome.  This  failing,  the  cyst  may  be  laid 
open  and  allowed  to  granulate  from  the  bottom,  or  it  may 
be  dissected  out. 

A  compound  ganglion  consists  of  the  dilatation  of  the 
sheath  of  several  tendons.  It  is  most  common  in  con- 
nection with  the  flexor  tendons  where  they  pass  under  the 
anterior  annular  ligament  of  the  wrist,  and  is  then  spoken 
of  as  the  palmar  bursal  ganglion.  The  walls  frequently 
become  thickened  and  villous-like  on  their  internal 
surface,  whilst  melon-seed-like  bodies  are  frequently  found 
free  in  the  interior  of  the  ganglion  or  attached  by  slender 
peduncles  to  its  walls.  The  fluid  contained  in  the  cyst 
may  be  clear  and  serous,  or  thick  and  gelatinous,  and  of 
a  dark  chocolate  colour.  These  ganglia  have  lately  been 
described  as  arising  from  a  tuberculous  degeneration  of 
the  sheaths  of  the  tendons,  similar  to  pulpy  degeneration 
of  a  joint,  and  the  tubercle  bacillus  has  been  found  in  them. 
Signs. — A  palmar  bursal  ganglion  forms  a  tense  elastic 
swelling,  constricted  at  its  centre  by  the  anterior  annular 
ligament.  The  swelling  projects  both  in  the  wrist  and  in 
the  palm,  and  occasionally  extends  along  the  flexor  tendons 
of  the  thumb  and  little  finger.  Fluctuation  may  be  ob- 
tained by  pressing  alternately  above  and  below  the  annular 
ligament.  Operative  treatment  is  always  attended  with 
some  risk — such  as  stiff  wrist  or  fingers  from  the  glue- 
ing together  of  the  tendons,  suppuration  extending  up  the 
planes  of  the  flexor  muscles  into  the  forearm,  acute 
cellulitis,  erysipelas,  saprsemia  and  pyaemia.    An  opera- 
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tion,  therefore,  should  only  be  undertaken  when  necessi- 
tated by  loss  of  i30wer  in  the  wrist  or  fingers,  and  even  then 
not  until  an  attempt  has  been  made  to  cure  the  ganglion 
by  pressure,  strapping,  and  counter-irritation.  Should 
an  operation  become  requisite,  it  is  best,  in  mj  opinion, 
to  make  an  antiseptic  incision  above  and  below  the  annular 
ligament,  squeeze  out  the  melon- seed  bodies  and  insert  a 
drain-tube.  The  forearm  and  hand  should  be  confined  on 
a  splint. 

Paronychia  tendixosa,  a  variety  of  whitlow,  is  an 
acute  infective  inflammation  of  the  sheath  of  a  tendon, 
generally  of  a  finger,  more  rarely  of  a  toe.  It  is  usually 
the  result  of  inoculation  with  a  septic  or  infective  poison 
in  a  person  who  is  out  of  health.  It  may  begin  in  the 
sheath  of  the  tendon,  or  in  the  tissues  superficial  to  the 
sheath,  or  in  the  periosteum  of  the  phalanx.  If  neglected, 
very  serious  consequences  may  ensue  ;  thus — 1,  the 
tendon  may  die  from  its  blood-suj)ply  being  cut  off  by  the 
inflammatory  effusion;  2,  the  suppuration  may  extend 
into  the  palm,  and  under  the  annular  ligament  into  the 
forearm;  3,  the  inter-phalangeal,  carpal,  or  wrist  joint 
may  become  involved  in  the  inflammation  and  destroyed  ; 
4,  the  phalanx  may  necrose ;  5,  septicaemia  or  pyaemia 
may  ensue.  Signs. — Intense  and  throbbing  pain,  acute 
tenderness  on  pressure,  and  swelling  and  induration  of  the 
finger,  followed  by  a  similar  condition  of  the  palm,  and 
often  by  great  oedema  of  the  back  of  the  hand,  which  may 
perhaps  extend  up  the  forearm.  The  lymphatics  may 
become  tender  and  inflamed,  and  the  lymphatic  glands  in 
the  axilla  enlarged.  Exhaustion  from  pain  and  want  of 
sleep,  feverish  symptoms,  and  at  times  signs  of  blood- 
poisoning  may  ensue.  Treatment, — The  chief  indication 
is  to  relieve  tension,  and  thus  prevent  the  strangulation 
of  the  vessels  and  consequent  death  of  the  tendon,  and 
the  spread  of  the  inflammation  into  the  palm  or  to  the 
periosteum  covering  the  phalanx.  Thus  a  free  incision 
should  be  made  in  the  middle  line  of  the  finger  extending 
into  the  sheath,  or  to  the  bone  if  the  periosteum  is  affected, 
and  the  wound  dressed  with  iodoform  or  other  antiseptic. 
Should  suppuration  occur  in  the  palm  or  forearm  the  pus 
must  be  let  out  by  timely  incisions.  The  pain  in  the 
meanwhile  will  be  greatly  relieved  by  placing  the  whole 
forearm  for  several  hours  at  a  time  in  a  bath  kept  at  a 
temperature  as  high  as  can  be  borne.  Corrosive  subli- 
mate or  carbolic  acid  should  be  added  to  the  water.  A 
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pui'ge  at  the  onset  is  generally  required,  and  opium  is 
usuallj^  needed  to  relieve  the  pain.  The  patient  at  first 
should  be  confined  to  a  slop  diet,  but  later  a  stimulating 
plan  of  treatment  is  commonly  called  for.  Should  any 
stiffness  of  the  part  remain  after  the  inflammation  has 
subsided,  an  attempt  should  be  made  to  oyercome  it  by 
passive  movements,  massage,  &c.  Dead  bone  must  be  re- 
moved when  loose,  and  amputation  of  the  affected  finger, 
or  even,  in  severe  cases,  of  the  forearm,  may  become 
necessary. 

DISEASES  OF  FASCI.E. 

Dupuyteen's  contractiox  of  the  palmar  fascia  is  the 
only  affection  of  the  fasciae  requiiing  notice.    It  has  been 

attributed  to  gout  and  rheuma- 
tism, and  to  habits  or  occupations 
necessitating  pressui'e  in  the 
l^alm  or  flexion  of  the  fingers. 
It  consists  in  a  shortening  of 
the  prolongations  of  the  fascia 
from  the  palm  on  to  the  sheath 
of  the  flexor  tendons.  The  ten- 
dons themselves  are  not  aftected. 
The  contraction  generally  begins 
in  the  fascia  of  the  little  or  ring 
fingei',  and  later  may  affect  that 
of  the  middle  finger,  and  at 
times  the  fore-finger  and  also 
the  thumb.  The  ah'ected  fingers 
(Fig.  (iS)  arc  drawn  towards  the 
palm,  and  in  severe  cases  may 
l)ecomc  fixed  in  contact  with  it. 
The  skin  being  adherent  to  1h(> 
Fig.  GS.  —  DiiiMiytreii  s  tlu'own  ther(>bv  into 

contraction  of  the  lal-  ^,..^,,g,.,>,.,^„  puckin's.  The"  affec- 
mar  fascm.       <rom  a  .  ^^^^  iVoni 

cast  III  St.   Iiartliolii-  •  j.  i  i.     i      i     ii    i  n.„„ 

mew's  Hospital  AIu-  m  contracted  tend(.n  by  the  hitter 
gp„,ii  formmg  a  tight  cord,  which  can 

bo  traced  under  the  annvilar 
liganieiil,  iiiid  l)y  tlie  skin  in  the  case  of  the  contracted 
to"ndon  btnng  free.  7'rrai'mc»^— Except  in  the  early 
stages,  when  stojis  sliould  be  taken  to  prevent  further 
contriu'tion  by  suitiibh;  .splints,  elastic  tension,  &c..  divi- 
sion of  tlK>  a'fTected  portions  of  the  fascia,  followed  by 
extension,  or  the  excision  of  the  contracted  band  through 
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an  open  antiseptic  incision  is  requisite.  Subcutaneous 
ciiTision  may  be  clone  by  single  or  by  multiple  puncture. 
Multiple  subcutaneous  division  is,  in  my  opinion,  the 
l^referable  method.  The  incisions  should  bo  made  oppo- 
site the  puckers,  not  in  the  creases,  to  prevent  the  wounds 
fi-om  gaping  when  the  fascia  is  stretched.  An  apparatus 
should  be  worn  for  many  months  to  prevent  rccontraction. 

DISEASES  OF  BXJRS.E. 

BuES.E,  wherever  situated,  and  whether  existing  natu- 
rally or  formed  adventitiously,  arc  liable  to  become 
acutely  oi'  chronically  inflamed.' 

Acute  bursitis  may  occur  spontaneously,  but  is  gene- 
rally excited  by  injury,  or  undue  pressm'e  as"  from  constant 
kneelmg.  The  inflammation  comes  on  rather  suddenly, 
the  part  appearing  red,  hot  and  swollen :  it  is  apt  to 
terminate  in  suppuration,  which  if  timely  incisions  are 
not  made  may  become  diffuse  and  phlegmonous.  Evapo- 
rating lotions,  an  ice-bag  or  a  few  leeches,  may,  if  applied 
early,  check  the  inflammation  ;  but  a  free  incision  must  be 
made  as  soon  as  there  ai'e  signs  of  suppuration. 

Chronic  bursitis  is  very  apt  to  occur  in  bursre  that  are 
subjected  to  continued  pressure  or  irritation,  and  may  lead 
to  several  distinct  conditions.  Thus,  1.  Bursce  may  becovie 
simply  enlarged  and  dintende.d  luilh  bursal  secretion.  In  this 
state  they  form  globular,  fluctuating,  often  transhicent, 
tense,  or  flaccid  swellings ;  their  walls  are  but  slightly 
thickened ;  and  there  is  no  heat  or  redness  of  the  skin.  2. 
They  may  become  enlaryed,  slightly  thickened,  and  distended 
luith  a  serous  or  dark  fluid  containing  small  masses  nf  flbrin 
resembling  melon-seeds.  These  melon-seed  bodies  may  be 
formed  from  _  extravasated  blood,  fibrinous  deposits,  or 
detached  portions  of  thicktaied  synovial  fringes,  and  their 
presence  may  sometimes  be  detected  by  the  crackling 
sensation  they  give  when  the  l)uvsa  is  handled.  Some- 
times in  ])lacc  of,  or  together  with,  m(don-socd  bodies, 
fibrous  conls  arc  found  stretching  across  the  cavity  of  tho 
bursa,  .'j.  They  may  Jierome  enlarged  and  their  ivcdls  r/reafly 
thickened  hy  injlammatory  injiltration,  and  the  deposit  of 
Ji,Lrin,  in.  their  interior.  A  sma,Il  cimtral  cn,vity  may 
remain,  or  they  may  be;  solid  throughout.  They  thc^ii 
appear  as  firm,  non-clastic,  solid-feeling  tumours,  and 
when  situated  over  the  tubci'osity  of  tho  ischium,  or  in 
fi'ont  of  tho  patella,  may  cause  much  inconvenience. 
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Treatmeiit. — Wlien  simply  enlarged,  painting  -witli  the 
liniment  of  iodine,  or  sti'apping  will  sometimes  disperse 
them.  If  this  fails  they  should  bo  iiunctm-ed,  the  flnid 
evaciiated,  the  melon-seed  bodies,  if  present,  squeezed 
out,  and  firm  pressm'e  apj^lied.  When  greatly  thickened 
or  solid  they  must  bo  dissected  out. 

The  situations  in  which  these  various  conditions  of  the 
bursffi  are  most  frequently  met  with  are  : — over  the  patella, 
the  liousemaicVs  knee  ;  over  the  olecranon,  the  miner's  hn.rsa: 
over  the  tuber  ischii,  the  weaver's  hotlom  or  coarhrrian' s 
bursa ;  over  the  great  trochanter ;  imder  the  semi-mem- 
brauosus  ;  and  under  the  psoas  tendon.  Adventitious 
bursExs  may  also  be  foimd  under  corns  or  over  jioints  of 
bone  subjected  to  pressure,  as  the  metatarso-i:)halangeal 
joint  of  the  great  toe,  the  outer  side  of  the  foot  iii  talipes 
varus,  &c.    (See  BuMinv,  Talipes.) 

The  bursa  i^atdJie  is  the  one  which  is  most  frequently 
affected,  and  what  has  been  said  about  diseases  of  bursfe 
in  general  applies  particularly  to  it.  "\^lien  acutely  and 
diffusely  inflamed  it  may  simulate  rliscase  of  the  knee-joint, 
from  which,  however,  it  may  readily  be  diagnosed  by  the 
swelling  in  the  one  case  being  in  front  of  the  patella  and 
in  the  other  behind  it.  A  few  words  may  also  be  added 
concerning  the  bursa  beneath,  the  semi-meu-ihrannsus.  y\  hen 
enlarged  "it  forms  a  tense  or  semi-fluctuating  ovoid 
swelling  in  the  jiopliteal  sjiace ;  Imt  becomes  flaccid,  or 
disappears  altogether  on  flexing  tlie  knee.  Counter- 
irritation  or  pressure  will  generally  disperse  it.  If  these 
fail  it  may  bo  pimctured  (U'  incised  and  drained  anti- 
septically  ;'  but  the  grt'atest  jirccaution  must  b(^  taken  to 
jn-event  septic  changes  occm-ring,  as  it  often  communicates 
with  the  knee-joint. 

DISEASES  OV  THE  AliTElUES. 

AiiTERTTTS  ou  l.\lXAM.MA-]-i(i\  of  llie  arteries  may  be 
acute  or  rJironir. 

Acute  Airi'KitTTis  was  formerly  thought  lo  be  of  fre- 
quent occurnuice  as  an  iiliapaiJn'r  alVectioii,  but  as  such 
it  is  ii()W  known  iK-t  to  exist.  Arute  traumatic  arteritis, 
liowever,  is  very  coinuion,  occurring  as  it  does  in  Uio 
simjileov  plastic,  iunn  in  th(^  ]irocessof  liealingof  an  artery 
after  injury  or  ligature,  or  from  tlic  presence  of  a  non- 
infective  thrombus  ;  wliilst  as  a  septic,  infertire,  or  sup- 
purative affection  i(    is  occasionally  met  with   as  the 
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resiilt  of  the  extension  of  septic  or  infective  inflammation 
to  an  artery  fi-om  the  surrounding  tissues,  or  as  the  result 
of  the  presence  of  a  septic  or  infective  embolus  brouo-ht 
by  the  blood-stream  from  a  like  inflammation  of  a  distant 
part,  as  the  heart  in  ulcerative  endocarditis.  Plastic  or 
adhesive  arteritis  has  akeady  been  discussed  imder  the 
Ileahng  0/  Arteries.  Of  septic  and  infective  arteritis  all 
that  need  be  said  here  is  that  when  due  to  extension  from 
the  sm-rouuding  tissues  it  may  lead  to  the  softening  and 
givmg  way  of  the  arterial  walls,  and,  unless  a  clot  forms 
above  and  below,  to  hremorrhage  ;  whilst  when  due  to  an 
embolus  it  may  lay  the  foundation  of  an  aneurism  or 
more  rarely,  may  lead  to  the  ruptm-e  of  the  vessel.  It  is 
beheved  to  be  the  chief  cause  of  aneurism  in  children 

CiiKONic  AETERiTis,  familiarly  known  as  atheroma, 
mainly  affects  the  deeper  layers  of  the  intima,  not,  as  a 
rule,  the  other  coats.  Hence  it  is  often  spoken  of  as 
enduHerdis.  It  is  the  commonest  disease  of  the  arteries, 
and  to  some  extent  is  generally  present  in  persons  over 
torty.  It  IS  most  frequent  in  the  aorta  and  large  vessels, 
tJiat  IS,  m  those  containing  the  greatest  amount  of  elastic 
tissue,  and  is  more  often  met  with  in  the  arteries  of  the 
lower  than  m  those  of  the  upper  Kmbs. 

C'«(«,ses._-Mechanical  strain  or  vascular  tension  is  looked 
upon  as  the  most  frequent  excitinq  cause.  Thus  it  is 
attributed  to— 1,  occupations  necessitating  severe  and 
prolonged  exertion;  2,  the  abuse  of  alcohol,  which  pro- 
duces an  increased  and  forcible  action  of  the  heart;  8, 
chrome  Bright's  disease,  in  which  the  blood-pressure,  in 
consequence  of  capillary  fibrosis  or  spasm  of  the  arterioles, 
IS  increased  ;  4,  plethora,  in  which  the  arterial  tension  is 
also  raised ;  o,  syphilis,  which  is  attended  by  fibroid 
Change  in  the  small  vessels  and  consequent  increased 
vascular  tension,  and,  (i,  gout,  in  that  it  may  produce 
l^riglit  s  disease.  In  addition,  however,  to  the  increased 
vascular  tension  to  which  the  above  mentioned  conditions 
may  give  rise,  gout,  syphilis,  and  alcohol  may  also  lead  to 
primary  degenerative  changes  in  the  coats  of  the  arteries 
in  common  with  the  dogencraticms  they  induce  in  the 
tissues  generally  throughr.iit  the  body,  and  hence,  together 
with  advancing  ago,  and  tlic  male  sex,  men  being  more 
exposed  to  mechanical  strains  than  women,  may  bo  looked 
upon      predis2i(>sii/;/  as  well  as  exciting  causes 

I'athol,,cj^  Avtevki^  l>cgins  as  a  small-round-coU  in- 
hltration  ot  the  deeper  layers  of  the  intima -those  next 
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tho  imisoulai-  coat.  This  givos  riso  to  rliaractoristir 
irroyish-Nvhito.  sliirhtly-olovahHl.  touirh.  soini-trolatiiunis 
patches  on  tlio  iimor  surfaoo  of  tho  vossol.  Tho  patohos, 
■\vhioh  t'lvquomly  Ivirin  arouiul  tho  outranoo  of  tho  small 
latoral  branolios.  iuoroaso  by  thoir  oilgos.  and  l>v  ooaloso- 
ing:  with  othor  patohos  jnoJuoo  oxtonsivo  tracts  of  tho 
disoaso.  Tho  inllaminatoiy  intiltratiou  in  oonsoq\ionoo  of 
tlio  absonoo  of  now  vossols,  may  luuloriro —  1 .  fattv.  oaloa- 
reoiis,  or,  ;>.  fibroid  doironoration.  1.  Tho  jiatohos formorlv 
groy  booomo  yollowish-M  hito.  broakinu:  down  into  a  ohoosv 
luass  or  oomplotoly  liiiuofyinir  into  a  jmriform  tlnid  oon- 
sistinc  of  fatty  (i<'bn\<.  oholostorino-orystal-:,  and  minuto 
oil-drops.  Tho  layors  of  tho  intima  next  tlio  blood  aro  at 
tirst  oontinnod  iinbrokon  ovor  tho  fatty  patch,  which  is 
then  c.iUod  an  at!i<roiinitt>iis  tik^trfs.  Those  layors,  how- 
ovor.  may  snbsoqnontly  irivo  way.  loavini;  tho  softonod 
and  fatty  mass  in  contact  with  tho  blood  ^tho  atln  roinatoint 
iilccr^.  Portions  of  tho  fatty  material  may  now  be  wa.<hed 
away  by  tho  blood-stream  and  becmne  lodged  in  some  of 
tho  smaller  ai-tories  and  cajnllarios,  whore  they  seldom, 
however,  do  any  harm,  as  the  emboli  aro  non-infective. 
At  times,  however,  a  tai-ger  vessel  may  become  ]ihiirirtHl, 
when  gangrene  may  ensue.  As  tho  athoroniatoiis  material 
is  washed  away  by  the  blood,  libroid  thickening  of  the 
external  coat  and  slieath  of  the  artery  takes  ]>lace  opjiosite 
tho  base  of  the  vilcor,  so  jnvvontitig  jiorforiition  of  the 
artery:  but  as  tho  new  tissue  is  very  inelastic  it  is  liable 
to  yield  to  the  ]nessuio  of  the  blood  and  an  aneurism 
oci'ur.  l2.  histead  of  the  patch  undergoing  fatty  softening 
lime-salts  may  be  do]>osited  in  it .  This  si  coiuiuri/  ealcitica- 
tion  must  bo  distinguishe*!  tVom  tho  /<n'iin(ri/  ealcitieation 
to  bo  shortly  mentioned.  Tho  intima  may  be  continued 
ovor  the  ealearoous  patch,  or  it  may  break  aw.iy.  leaving 
it  exposed  to  tho  blood  cui'rent.  thus  constituting  a  nidus 
fm-  the  dt>i>i>sitiiin  of  fibrin  and  tho  fornuition  o\  a 
thrombus.  ]>ortions  of  which  again  in  thoir  tuin  may  bo 
washed  awav  by  the  blood  and  t'orm  ond>oli.  ;>.  Tho 
small- cell-inliltration  in  the  intlanuHl  patch  instead  of 
luideigoing  either  oi  the  former  changes  may  advance 
to  the  ]irodueti(m  (>f  fibrous  tissue,  and  a  dense  fibroid 
thickening  result. 

!/'/((■  i>/  r/iroiiii-  (trfirili\<. —  1.  The  artery  may  be- 

come dilated,  elongated,  and  tortuous;  L*.  it  may  yield  at 
tho  atheromatous  patch.  ]>rodueing  an  aneurism:  and  .'!.  it 
may  rupture  under  violence.    In  addition  to  the  above 
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effects  depeuding  upon  the  loss  of  elasticity  of  the  vessel, 
thrombosis  and  embolism  may  occur  as  already  stated, 
and  give  rise  to  gangrene,  aneurism,  or  rupture. 

S'/(/;is.— Except  in  the  superficial  vessels  where  athe- 
roma is  productive  of  rigidity  and  a  tortuous  condition 
of  the  artery,  it  gives  no  special  evidence  of  its 
presence. 

Syphilitic  arferitis.— This  term  is  applied  to  a  fibroid 
change  in  the  arteries  occiming  during  the  later  stages  of 
syphilis.  It  is  rnost  common  in  the  arteries  of  the  brain. 
The  mner  coat  is  chiefly  affected,  and  becomes  greatly 
thickened,  so  that  the  lumen  of  the  vessel  is  almost  or 
entirely  obliterated.  The  change  consists  in  an  extensive 
infiltration  of  small  round  cells,  which  later  become 
developed  into  an  imperfect  fibrous  tissue.  The  outer 
coat  is  likewise  implicated,  but  to  a  less  extent,  while  the 
muscular  coat  either  escapes,  or  is  merely  encroached  upon 
by  the  cells  infiltrating  the  inner  coat.  The  disease  is  very 
chronic,  and  may  terminate  in  thrombosis,  or  may  lead  to 
the  formation  of  an  anem-ism. 

Oblitrrative  arteriiis,  so  called,  is  a  rare  disease,  charac- 
terized by  great  pain  spreading  up  the  course  of  the  artery, 
loss  of  pulse  in  the  vessel,  and  often  gangrene  of  the  part 
supplied  hy  it.    Its  pathology  is  not  known. 

Primary  degexeratiox  of  arteries.— We  have 
already  seen  that  fatty,  calcareous,  and  fibroid  degenera- 
tion may  follow  chronic  endarteritis.  These  changes 
may,  however,  occur  as  primary  affections,  and  may  next 
be  considered. 

Prirnarj/  fatty  degeneration  begins  in  the  superficial 
layers  of  the  intima,  immediately  under  the  endothelium. 
It  takes  the  form  of  yellowish- white  patches,  very  slightly 
projecting  into  the  vessel.  The  patches  can  be  readily 
stripped  off  from  the  deeper  layers,  which  when  thus 
exposed  are  found  healthy ;  whereas,  in  atheroma,  it  is 
the  deeper  layers  which  are  the  seat  of  the  dise;ise.  It 
IS  attended  with  no  signs,  and  is  of  little  i)ractical 
importance. 

Prvmnrij  calcjjir.ntion  is  of  more  inipoi'tancG.  It  should 
be  distinguished  from  calcification  occurring  as  a  second- 
ary change  in  endarteritis.  Primary  calcification  begins 
m  the  muscular  layer  of  tho  middlo  coat,  and  is  moro 
common  in  tlio  smaller  tlian  in  tho  larger  arteries,  and  in 
those  of  tho  lower  than  in  those  of  tlio  upper  extremity. 
It  IS  a  disease  of  advancing  age,  and  is  a  frequent  cau'so 
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of  senile  gangrene  in  that  the  arteries  are  converted  into 
rigid  tubes  and  the  circulation  through  them  is  in  conse- 
quence greatly  impeded.  Thrombosis,  moreover,  is  very 
liable  to  occur.  In  jDrimary  calcification  the  lime  salts  are 
deiDosited  in  the  form  of  rings  (Fig.  69)  instead  of  in 
irregular  patches  as  in  secondary'  calcifi- 
cation. 

Fibroid  degeneration. — For  a  description 
of  this  a  work  on  Medicine  must  be  con- 
sulted. 


AXEUEISM. 

An  aneurism  is  a  tumour  containing 
blood  and  commimicating  -with  the  inte- 
rior of  an  artery.    Aneiuisms  may  be 
divided  into  two  main  classes,  the  spon- 
taneous, Avliich  are  the  result  of  disease  of 
the  vessel- walls,  and  the  traumatic,  which 
Wl         ^^'^  ^^^^  ^°  ^  direct  injury  of  the  artery 
and  extravasation  of  blood  into  the  tis- 
%    \"\         sues.     Here  the  spontaneous  only  will 
S    iL'         receive   attention.     The    traimiatic  are 
^         described   under    Injuries    of  Arteries 
Fig.  69.  Primary  (P-  l^'l)- 

Calcification  of  SPOXTAXEOUS  ^VXEURISM.  --  Cause.  — 
Arteries.  Anemisms  are  most  common  at  that  age 
when  the  coats  of  the  arteries  are  liable 
to  be  weakened  by  disease  whilst  the  muscular  system 
is  still  vigorous,  and  are  chiefly  met  with  among 
those  whose  occupations  subject  them  to  sudden  or 
irregular  strains.  Hence,  the  frequcncj-  Avith  which 
they  occur  in  soldiers,  sailors,  and  the  labouring  classes, 
and  in  men  rather  than  in  women.  Tlie  chief  predisposing 
causes  are  1,  atheroma,  whereby  the  coats  of  the  artery  are 
softened  and  unable  to  resist  an  increased  expansile  pres- 
sure of  the  blood  ;  and  2,  embolism  which  may  lead  to  in- 
flammatory changes,  and  consequent  wenkoning  of  the 
arterial  Avails.  Thus  the  conditions  which  induce  athe- 
roma iind  eniboHsm  may  also  be  considered  as  predisjwsing 
causes  of  aneurism.  Of  these,  however,  sy])liihs,  the 
abuse  of  alcohol,  continued  vasculnr  strain,  and  ulcerative 
endocarditis  may  be  esjiccially  mentioned.  The  e.rcHing 
causes  are  sucli  as  ]-)roduce  the  ru]iture  or  yielding  of  the 
diseased  coats,  either  (a)  by  direct  mechanical  violence, 
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or  (6)  by  increased  blood-pressiu-e  in  the  vessel  owing  to 
violent  and  sudden  action  of  the  heart  and  obstruc- 
tion by  muscular  contraction  of  the  capillary  iloAv. 
Hence,  blows  or  strains,  mental  emotion,  and  violent  and 
sudden  exertion  of  all  kinds  may  be  mentioned  as  excit- 
ing causes. 

Process  of  formativn. — An  anemism  maybe  formed  in 
several  ways  :— 1.  By  the  simple  dilatation  of  a  diseased 
portion  of  an  artery  due  to  the  yielding  of  the  softeund 
coats  to  the  expansile  force  of  the  blood  current.  2.  Uy 
the  giving  way  of  the  internal  and  middle  coats  at  the 
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Fig.  70. — Diagram  illustrating  tLe  structiu-e  of  an  aneurism. 

diseased  spot,  and  the  yielding  of  the  external  coat  to  the 
force  of  the  blood.  3.  By  the  giving  way  of  all  the  coats 
at  the  diseased  spot  and  escape  of  the  blood  into  the 
tissues  which  become  condensed  around  it  to  form  a  sac. 
4.  By  the  giving  way  of  the  external  and  middle  coats, 
and  the  protrusion  of  the  internal  coat  through  them  (very 
rare) ;  and  5.  By  the  giving  way  of  the  internal  and  part 
of  the  middle  coats,  and  extravasation  of  the  blood  between 
the  layers  of  the  middle  coat. 

S^trndure  of  an  aneurism. — An  aneimsm  consists  of  a 
sac  and  its  contents  The  sac  may  consist — (1)  of  all  the 
coats  of  the  artery  (Fig.  70,  A  and  li) ;  (2)  of  the  external 
coat  only  (Fig.  70,  c) ;  (3)  of  condensed  tissues  external  to 
the  artery  (Fig.  70,  f)  ;  (4)  of  the  internal  coat  only  (very 
rare  (Fig.  70,  d)  ;  (5)  of  the  separated  layers  of  the 
middle  coat,  between  which  the  blood  has  been  forced, 
with  the  cxterniil  and  internal  coats  on  either  side  (dis- 
secting aneurism  (Fig.  70,  e).  The  practical  point, 
howev(;r,  to  b(!  borne  in  mind,  is  that  it  is  only  whilst  the 
aneurism  is  .small,  and  then  by  dis.scction  alone,  thatth(>se 
distinctions  can  be  made;    and  that  as  the  aneurism 
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increases  in  size  the  tissues  around  become  condensed  and 
blended  with  the  sac,  whicli  may  finallj'  be  formed  abnost 
or  entirely  of  these  tissues.  Tlie  contents  of  the  sac— When 
an  aneurism  is  first  formed,  the  sac  contains  only  fluid 
blood;  fibrin,  however,  is  gradually  deposited  from  the 
blood  in  concentric  layers  upon  the  internal  sm-face  of 
the  sac,  so  that  after  it  has  existed  sometime,  the  contents 

are  partly  solid 
laminated  fib- 
rin, and  partly 
coagulated  and 
fluid  blood. 
Xext  the  wall 
of  the  sac  the 
fibrin  is  lami- 
nated, firm  and 
compressed,  and 
of  a  yellowLsh- 
"white  colour : 
but  towai-ds  the 
moutli  of  the 
sac  it  becomes 
softer  and  mois- 
tor.  and  of  a 
I'eddish  colour ; 
A\hilst  that  in 
contact  with 
the  fluid  blood 
merely  re.sem- 
bles  ordinary 
blood  coapulum. 
In  an  aneurism 
that  has  been 
cured,  the  whole 
s;ic  will  ijcne- 

rally  be  found  thus  filled  with  lauiinated  cL)t.  which 
lias  been  well  likened  to  the  ap]iear!iiice  pre.sonted 
by  the  .section  of  an  onion  (Fig.  71).  "Where  the  cin-e 
has  taken  place  in  a  few  hour.s  it  is  probable  that 
the  greater  ])art  of  the  material  filling 
merely  blood  coagulum,  as  in  su 
time  would  ]ir(ibal)ly  be  too  short  inr 
deposited. 

Or.AssiKTCATinx. — Aneurisms  may  be  divided  into  the 
fusifonij,  the  sacculated,  and  the  dissecting. 


of  tlic  clot 
of  the  .ircli 


Fig.  71. — Laminated  appciinuicc 
filling  a  consolidated  aneurism 
of  the  aorta. 
(St.  Bartholomew's  Ilosidtal  j\Inscnm.) 


the   .«ac  IS 
instnnces  the 
librin    to  lie 
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1.  A  fusifurm  aneiirhm  is  a  dilatiitiou  of  the  whole 
circumference  of  a  portion  of  an  artery.  The  sac  consists 
oi  ail  three  coats,  and  is  continuous  with  the  lumen  of 
the  artery  at  each  end  (Fig.  70,  a).  The  dilated  portion 
oi  the  arterj^  IS  also  elongated,  as  is  well  seen  in  aneurisms 
of  the  arch  of  the  aorta,  where  the  three  primary  In-anches 
are  much  liu'ther  apart  than  is  natural.  Fusiform 
aneurisnis  are  most  common  in  arteries  that  contain  much 
yeUow  clastic  tissue,  as  the  aorta  and  its  primary  branches 
and  the  contiguous  portions  of  the  iliac  and  feraorai 
arteries.  _  They  often  attain  a  large  size,  and  after  thev 
have  existed  some  time,  frequently  become  sacculated 
from  the  unequal  yielding  of  their  walls.  The  waUs 
themselves,  though  sometimes  thinned,  are  more  often 
thickened,  and  are  highly  atheromatous.  Laminated 
fabrin  IS  seldom  foimd  m  them,  as  the  circulation  does  not 
deposition  sufficiently  retarded  to  allow  of  its 

2.  A  sacculated  aneurism  is  one  in  which  cUlatation 
occui-s^in  part  of  the  circumference  of  the  artery  only 
(i<ig.  ,0  B,  c,  and  D).  It  may  consist  of  all  three  coats'- 
but  much  more  often  the  internal  and  middle  coats  give 
}vay,  and  it  is  formed  of  only  the  external  coat,  or  after 
It  has  existed  some  time,  chiefly  of  condensed  cellular  tissue 
./^■^•«"^^°8-  ^«  three  coats  are  or  are  not 
picsent  the  aneiu-ism  was  formerly  spoken  of  as  true  or 
•Sn ^."V^^feyf^t  IS  only  the  smallest  aneurisms  that 
can  consist  of  all  three  coats,  the  true  aneurism  could 
hardly  be  said  ever  to  occur,  and  all  sacculated  anemisms 
More  then  called  falso-the  absurdity  of  which  is  self- 
cMdent.  As  these  aneurisms  increase  in  size,  the  .sac 
WviMl '"""'''^  entirely  of  the  tissues  around. 

V\  hilst  they  are  still  enclosed  by  one  of  the  coats  of  the 
iu-tcry,  they  are  sometimes  called  rircuinscrihed,  and  alter  all 
the  coats  have  given  way.  ccjnser.uUve  or  diffuseci  rFv-  70  f) 
As  the  term  diffus(Hl,  however,  is  .sometimes  apidied  to  a 
eakmg  or  ruptured  aneurism,  it  had  better  be  discon- 
nniiod.  _  Nearly  all  saccula-ted  aneurisms,  when  they 
iiave  existed  s.,me  time,  aiv  of  the  consecutive  yari.^tv 
aml_ usually  contain  a  considcralile  amount  of  laminated 


;j.  A  dis8er1iiuiavein-i,u,  is  (,nc  in  wliich  tlie  int(!rnal  co'it 
ol   he  artery  and  ],art  of  t].e  n.i.kUe  coat  liave  f^i^".  i  w  y 
and  tl.n  l.  ood  l,as  been  forced  betw^een  the  t..^,  layc^of 
the  uuddle  coat  lo,-  a  v.,r.,l,le  distance  parallel 'to  the 
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coiu'se  of  the  artery  (Fig.  70,  e).  It  is  most  frequent  intlie 
arch  and  thoracic  portion  of  the  aorta.  The  blood  maj-  re- 
main between  the  layers  of  the  middle  coat,  or  it  may  escajie 
through  a  ruptiu'e  of  the  external  coat  into  the  tissues 
around,  or  through  a  ruptiu'e  of  the  internal  coat  lower 
down  the  course  of  the  vessel  into  the  lumen  of  the 
artery. 

Termixatioxs. — An  aneiu-ism  may  terminate  in  spon- 
taneous recovery  or  in  death. 

Spontaneous  recovery  may  take  place : — A.  By  the  gradual 
deposit  of  fibrin  from  the  blood  in  a  lam  inated  manner  on 
the  walls  of  the  sac,  so  that  the  anemism  is  completely  con- 
solidated (Fig.  72,  a),  and  subsequently  by  condensation  and 
shrinking  becomes  converted  into  a  small  nodular  mass  of 
fibrous  tissue.  The  arterj-  under  such  cii'cmnstances  may 
remain  pervious,  or  become  converted  into  a  fibrous  cord 
as  far  as  the  first  collateral  branch  above  and  below  the 
seat  of  the  aneurism.  Such  a  favom-able  termination 
may  be  bi'ought  about  by  the  retardation  of  the  blood 
current  induced  by — (1)  the  lowering  of  the  heart's  action  ; 
(2)  the  pressure  of  the  aneurism  on  the  artery  above  its 
opening  into  the  sac  (Fig.  72,  c) ;  (3)  the  partial  blocking  of 
the  mouth  of  the  sac  with  a  piece  of  detached  coagulum  ; 
(4)  the  impaction  of  a  xiiece  of  clot  in  the  artery  below  the 
mouth  of  the  sac  (Fig.  72,  b) ;  (5)  the  pressiu'e  of  another 
aneurism  or  of  a  tumour  upon  the  artery  above  the  sac  ov  on 
the  sac  itself ;  (6)  the  aneurism  ruptmiug,  and  the  effused 
blood  compressing  the  artery  leading  to  the  aneurism. 
B.  By  the  filling  of  the  sac  with  ordinary  coa</nh'.m,  the 
ptassive  clot  as  it  is  called,  in  contradistinction  to  the 
deposit  of  laminated  fibrin  {tlie  active  clot).  This  coagula- 
tion of  the  blood  in  the  sac  may  be  brought  about  by — (I  ) 
the  complete  blocking  of  the  mouth  of  the  sac  by  a  i)ioce  of 
detached  clot  (Fig.  72,  d),  or  (2)  the  complete  plugging  of 
the  aitcry  above  and  below  the  aneurism.  The  clot  may 
then  undergo  tlie  ordinary  changes  that  occur  in  the  so- 
called  organization  of  blood-clot,  and  be  converted  into^ 
fibrous  tissue.  C.  By  the  injlammatimi  and  sloii//hint/  <f 
the  sac  and  the  plugging  of  the  artery  above  and  below 
with  clot  and  the  sui)soquent  changes  described  imder  the 
spontaneous  arrest  of  hivmorrhage. 

A  fatal  term  in  atiou  may  be  lirought  about  by—  1 ,  rupture 
of  the  sac;  2,  inflammation  and  sloughing  of  the  sac 
attended  by  haMuorrhage ;  ;5,  ]ircssure  u]>on  important 
parts  ;  4,  gangrene  due  to  the  obstruction  to  the  circula- 
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tion  m  consequence  of  the  lai-e  size  of  the  aneurism,  or 
to  the_plugging  of  a  large  vessel  by  a  portion  of  detached 
Clot;  0,  general  constitutional  distm-bauce.  Eupture  when 
It  occius_  into  a  serous  cavity  is  generally  by  a  rent  or 
tissm-e ;  into  a  mucous  canal,  by  a  small  round  ulcer- 
ated opemng ;  on  to  a  cutaneous  surface,  by  sloughing  of 


Fig.  72. — Diagram  to  sliow  methods  of  spontaneous  cure  of  aneurism. 
A.  by  laminated  clot,  b.  by  phigging  of  artery  below,  c.  liy 
press^ure  of  aneurism  on  artery,  d.  [ly  plugging  of  moutli  of  sac 


and  formation  of  passive  clot. 


the  skin  covering  the  sac.  In  the  first  case,  the  rupture 
is  generally  rapidly  fatal  from  excessive  htomorrhage  ;  in 
the  last  two,  only  after  repeated  hfemorrhages,  thesloup'h 
having  at  first  a  tendency  to  cause  the  coagulation  of  the 
blood  and  block  the  opening. 

Fn-ssure  effects. — The  pressure  of  the  sac  of  an  aneurism 
may  cause— 1,  inflammation  and  condensation  of  the  parts 
around,  _  which  thus  become  blended  with  the  sac ;  2, 
diminution  or  obliteration  of  the  lumen  of  a  large  vein,' 
and  henco  3,  oedema  and  dilatation  of  the  superficial  veins  ; 
4,  irritation  or  interruption  of  the  conducting  power  of 
nerves  giving  rise  to  pain,  spasm,  or  paralysis  ;  o,  ero- 
sion of  the  bones  and  cartilage;  (5,  obstruction  of  the 
oesophagus,  trachea,  or  thoracic  duct. 

Effect  on  the  circulation. — Hypertrophy  of  the  loft  ven- 
tricle of  the  heart,  obstruction  of  vessels  and  enlarge- 
ment of  the  anastomotic  channels,  syncope,  and  gan- 
grene. 

SY^[PTo^^s  axd  sigxs  cU''  ex-i'ichxal  aneuiusm. — The 
1  attention  is  usually  first  drawn  to  the  disease  by  pain, 
swelling,  and  a  feeling  of  muscular  weakness,  or  by  stilfnoss 
in  a  joint.  TJu  examination  a  tumour  is  discovered  in  the 
course  of  the  main  artery.  It  pulsates,  and  the  jnilsation 
is  expansile,  th.-it  is,  on  pla(;ing  the  hand  upon  tin- 
rmeunsm,  it  is  felt  at  eacli  systole  of  the  heart  to  eula,r.-o 
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in  eyeiy  direction,  or  if  the  hands  are  placed  on  either 
side  of  the  tumoni-,  they  are  seen  to  be  shghtly  separated 
at  each  pulsation.    If  the  artery  on  the  cardiac  side  of 
the  tnmoir  can  be  compressed,  the  pnlsation  o  the  tumour 
is  felt  to  cease,  and  the  tumour  itself  to  become  per- 
ceptibly  smaller  and  less  tense.    On  cessation  of  the 
pii^ssu^e,  however,  it  quickly  fills  agam  m  two  or  tW 
forcible  pulsations,  and  resumes  its  foinner  chaiactei^ 
On  raising  the  limb,  the  pulsation  is  less  forcible ,  ou 
owering  the  limb  more  forcible,  the  tumour  a  the  same 
tS^e  becoming  more  tense.    The  pulse  below  the  timiour 
is  smaller  on  the  affected  than  on  the  sound  side  and  a 
sphygmographic  tracing,  if  taken,  shows  the  puUe  i. 

h 


Fig  73  -Pplivgmographic  tracing  of  the  pulse  in  an  artery  below 
an  aneui%)  compared  with  tliat  of  the  pulse  on  the  sound 
side  (a).    (After  Mahomed. ) 

delayed  on  the  diseased  side  and  diminished  in  force,  the 
tr  cing  being  less  abrupt  in  its  rise  and  more  roumlod 
Jf  '  73  B).  On  listening  with  the  stethoscope,  a  briu  s 
nVnr'fl  in  most  cases.  In  consequence  of  pressure  on  the 
vein  corrSJonding  to  the  artery,  there  is  often  a^donia  o 
5ic  part  below,  aiul  sometimes  varicosity  of  the  superhcial 

^"in  hdcrnal  ancvrisvis,  no  tumour  may  be  felt;  tlie 
sicnls  Se  then  often  obscure,  and  the  diagnosis  will 
^igns  -lie  ^^'.  ^  ^  the  aneurism  produces  by  pressing 
depend  "P°^™  ^^^^^^  t],,,s,  in  thoracic  aneui'isms,  there 
upon  impoitant  pa^^^^^^^^  dvspl  a!.na,  couch,  aphonia,  dilata- 

101  a  iiHJiu  Arcilicine  must  bo  con.sultcd. 

usSl/'l--"^-    The  tumour  decreases  m  si^e,  and  tLc 
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pulsation  in  it  gets  gradually  less  and  finally  ceases.  At 
times  a  rapid  ciire  may  ensue  ;  the  pulsation  then  ceases 
suddenly,  and  the  tumour  is  felt  to  be  hard,  the  patient 

soHcMo7  1^"^ 

which  blood  IS  beginning  to  be  slowly  effused  into  the 
tissues.    The  pulsation  is  less  distinct,  the  outline  of  the 
umoui-less  cu-cumscribed,  the  growth  progressive  ancl 
the  pressui-e-signs  are  more  urgent.  ^-i\e,  ana 

The  signs  of  sudden  rupture  of  an  aneuris7n.~l  If  the 
rupture  is  into  a  serous  cayity,  the  signs  are  those  of  in! 
ternal  haemorrhage,  rapidly  followed  "by  death.  2.  H  the 
blood  IS  effused  mto  the  tissues,  there  will  be  pain  faint 

So  "the°'  -tSe'inTh; 
.ize  of  the_  sweUmg,  ccdema,  cokbiess,  and  cessation  of 
the  pulse  m  the  part«  below,  followed  by  icieasini 
syncope  from  loss  of  blood,  or  if  death  do^es  not  SoS 
0CCXU-,  by  gangrene.  3.  Eupture  externally  is  yei  j'  rare 
the  signs  are  evident.  ^  y^^yiML, 

Dlvgxosis  — An  anemism  may  have  to  be  diaonosed 
from  simple  dilata  ion  of  an  artery,  an  abscess  o  tumom 
over  an  artery,  a  pulsatile  tumour  of  bone,  and  enlL  o  ement 
of  the  thyroid  gland.  In  a  simple  dilatation,  there  S  an 
absence  of  bruit.  In  ahsccssir  tumour  over  cu' a  iry 
the  pulsation  IS  not  expansile,  there  is  no  bridt  and  S 
swelhng  IS  not  emptied  or  made  less  tense  on  compie  sm.^ 
the  artery  above.  A  tumorcr  can  be  lifted  from  the  vS 
In  the  case  of  an  ahscess,  there  will  probably^e  a  hTs  orv 
or  signs  of  previous  mflammation.  In  a  tinier  rlrSl 
nn,n,ery  over  ,t  the  pulsation  is  only  felt  in  the  co  ^2  of 
he  artery,  and   hero  is  no  expansile  pulsation  in  the 

nit  oZll  pulsation  is 

not  cqua  ly  expansile  all  over;  and  although  pulsation 
s  stopped  on  con^pressing  the  artery  above,"th  Jswellhi^ 
does  not  become  smaller  like  an  anemism,  or  refill  ofi 
mnoval  of  the  pressure  in  two  or  three  beats  of  the  heart 
Portions  of  exj.anded  bone  may  also  be  felt  in  part  of 
the  tumour,  and  there  may  be  glandular  enlargement  and 
o  hcr  signs  o    nialignaney.     IV.ni,  an 

T  2  ■ 
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believing  that  tlio   clot  possessed  yicious  P^P^^tjes 
dii'ected  their  efforts  to  the  emptym-  of  the  ^^c,  and  it 
was  not  until  the  fact  became  fully  recognized  that 
Nature's  method  of  curing  an  aneimsm  was  by  hlling  the 
sac  with  organizable  clot,  that  the  lamentable  results 
attending  the  treatment  of  aneui-ism  m  olden  times  gave 
nlace  to  the  briUiant  successes  of  modem  sm-gerv.  Oui 
treatment  at  the  present  day  is  therefore  directed  rather 
to  aiding  or  promoting  Nature's  efforts  than  to  thwarting 
them.    Thus,  the  modern  Surgeon,  by  means  ot  rest,  low 
diet,  recumbency,  and  certain  mechcanes,  endeavoui-.  to 
lessen  the  force  of  the  blood-current  through  the  sac  and 
thus  to  akl  Nature  in  the  deposition  of  laminated  fibnn 
By  compression  or  ligature,  of  tjie  -iery  between  the 
^neiuism  and  the  heart  he  aims  at  dimmishmg  the  flow 
o?  blood  through  the  artery  leadmg  to  the  anem-ism,  and 
in  th£  mannei  seeks  a  like  result.    By  mampulahon  and 
tL  uJeTthe  distal  Jigatnre,  he  endeavouxs  to  copy  the 
method  of  spontaneous'cure  that  is  sometimes  brought 
Xoutby  thJplugging  of  the  arte.y  beyond  t^  anem..m 
whilst  bv  nexion,  he  mutates  Nature  s  method  ot  cuit-  oj 
The   Lssine  of  the  aneuiism  i^       on  the  artery  either 
,bove  m-  below  the  sac.    The  treatment  of  aneurism 
tWori  may  be  divided  into  the  medical  or  general,  and 

^nSSt::;i:^:^-13oth  internal  and  external  anei. 
i-isms  have  been  cured  by  medical  treatment  _  alone- 
Tndoed  in  some  forms  of  internal  aneurism,  it  is  the  onl% 
me  uis  at  our  command.  In  external  aneurisms,  ho^- 
local  leatment  in  addition  is  nearly  alwavs  expe- 

^-ll-hSheJnioi^S-^tM^^^^ 

butter,  4  oz.s. ,  meai,  ou/.. .,  j  ,.,,,,„„+of1  blopdmcrs, 

rXxr'".V'; i--.- » ^v..o,o .here,. 
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a  history  of  sj-philis,  iodide  of  potassium  should  certainly 
be  given. 

Hurf/ical  treatment.— In  all  suitable  cases  of  external 
aneurism  pressure,  when  it  can  be  applied  between  the 
aneimsm  and  the  heart,  should  first  be  tried,  aided  under 
certain  circumstances  by  the  method  of  flexion.  But  these 
lading  or  aOTearing  unsuitable,  the  artery  should  be  tied, 
it  practicable,  on  the  proximal  side,  and  preferably  at  some 
distance  from  the  sac  whore  the  artery  is  more  Hkely  to 
be  healthy.  _  Where  pressure  or  ligature  cannot  be  used 
on  the_^ proximal  side,  as  for  instance,  in  aneurisms  at  the 
root  oi  the  neck,  it  becomes  a  question  whether  we  should 
try  chstal  pressure  or  ligature,  manipulation,  galyano- 
punctm-e,  coagulating  injections,  or  the  introduction  of 
we  or  horsehau- ;  or  fall  back  on  medical  means  alone 
in  some  varieties  of  traumatic  aneurisms  where  the  artery 
IS  presumed  to  be  healthy,  and  in  certain  forms  of  aneu- 
rism, as  gluteal,  where  a  ligature  of  the  .artery  at  a  dis- 
tance from  the  sac  IS  attended  with  excessive  risk,  it  may 
even  be  expecbent  to  resort  to  the  old  method  of  openin- 
the  sac,  turning  out  the  clot,  and  securing  both  ends  of 
the  bleeding  vessel  by  ligature.    Each  of  these  methods 
requires  discussion     Before  resorting  to  surgical  methods, 
however,  the  circulation  through  the  aneurism  should 
have  been  previously  quieted  as  much  as  possible  by  rest 
recumbency,  restriction  of  the  diet,  and  regulation  of  the 
.secietions     Where  the  aneurism  is  on  an  artery  of  the 
lower  extremity,    any   embarrassment   .,f   the  venous 
cuculation  and  consequent  oedema  that  may  be  present, 
•should  be  lessened  or  removed  by  elevating  and  lightly 
bandaging  the  part.  -  ■ 

PjiEssujtE.— This  method  ,,f  treating  .aneurism  was 
fJ'^'T^  "I'^or  -Surgeons,  hut  in  consciuencc  of  thnir 

eitorts  being  directed  either  to  tlie  emptying  of  the  sac  l,y 
Uirect  pressure  upon  it,  or  to  tlie  obliteration  of  the  artiu'y 
leading  to  it  by  adhesive  in Hammatiou,  it  was  attended 
with  such  unfavourable  resiilts  that  it  fell  into  disuse 
i-o  tne  JJublm  Surgeons,  who  rcco-nized  the  fact  that  it 
7oZ?U  l  ';'.'^«««ary  to  obliterate  tlw  .■irtcry  in  order  to  cause 
consolidati<,n_  of  the  aneurism,  is  du.  in  chief  pa,rt  the 
ciedit  ot  reviving  treatuM.nt  l,v  ],rcssMn'.  The  obioct  of 
pressure  .ms  now  employ,.],  is  to  produce  consf.lida'  ion  of 
the  aneurisn,,  by  the  lonr.aiion  of  cither  a  la.ninatcd  or 
an  ordinary  coagulum.  Tl,e  methods  of  In^inn  th  s 
■•'bout  may  be  considere.1  under  I,  direct  ].ressum  on  the 
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ai^«uxx=,i^ ,  and  2,  indirect  pressure,  either  on  the  artery 
above,  on  the  artery  beloAV,  or  on  both  sunultaneously. 

1.  Direct  pressure  is  now  sehlom  used,  except  in  as  far 
as  fiexion  may  be  considered  as  in  part  a  method  of  direct 
pressm-e,  although  several  successful  cases  have  of  late 
been  reported.    It  -will  not  receive  fui-ther  notice. 

2  Indirect  pressure,  whether  appUed  to  the  artery 
above,  the  artery  below,  or  to  both  at  the  same  time,  may 
be  considered  imder  the  heads  of— (a.)  Digital  pressure. 
{h  )  Instrumental  pressure,  (c.)  Pressui-e  by  Lsmarch  s 
bandage,    (t?.)  Pressui-e  by  flexion  of  the  Hmb._ 

(o.)  Digital  pressure,  where  it  can  be  applied  to  tJie 
artery  on  the  proximal  side  at  some  distance  from  the  sac, 
is  undoubtedly  the  safest  and  best  method  of  treatm-  an 
aneurism  ;  and  is  the  one,  other  things  being  equal,  which 
should  usually  first  be  tried.    Its  advantages  are— 1,  that 
it  causes  less  pain  than  other  forms  of  pressiu-e;  2,  that 
the  artery  can  be  compressed  with  little  or  no  mterierence 
with  the  venous  circulation;  3,  that  it  is  less  liable  to 
iniiu-e  the  tissues;   and  4,  that  in  common  with  other 
methods  of  pressure,  it  does  not  expose  the  patient  to  the 
dangers  of  an  open  wound.     It  requu-es  a  relay  ot 
intelligent   assistants  acting  in  paii'S   and  alternately 
compressing  the  artery  for  about  ten  minutes  at  a  time. 
Whilst  one  presses  the  artery,  the  other  should  have  his 
hand  on  the  aneurism,  to  ascertain  if  pulsation  is  bemg 
properly  controlled.     The  fingers  of  the  one  assistant 
should  not  be  removed  till  the  other  has  taken  lus_ place, 
as  the  artery  must  on  no  account  escape  compression  lor 
a  single  moment.    The  pressure  of  the  fingers  may  be 
aided  by  a  shot-bag,  and  the  spot  at  which  pressure  is 
Wied  may  be  slightly  varied  from  time  to  tune. 
3     i<  ns  iikr  as  to"  whether  the  circulation  should  be 
SS^letely,  or  only  partiallv  stopped  ^^^fl^T^ 
•nul  whether  the  pressure  should  be  contmued  both  daA 
niS       only  during  the  day.    Aneunsms  have  been 
Sired  by  digital  pressure  in  a  few  hours,  but  somo  days 
a^^  usSilly  necessary  ;  and  to  obtain  success,  much  care 
and  a,tteuti()n  to  detail  is  reciuired.  v  i       nc  milv 

(h.)  Jmirumental  pressure  may  bo  applied  so  as  onl^ 
mrtiallv  to  control  the  circulation  through  the  arteij, 
nd  t    i  induce  the  gradual  obliteratirm  of  the  aneurism 
i^tho  deposit  of  laminated  fibrm  m  the  sac  (^'^'f  J^J' 
Src)  •  or  it  may  be  applied  so  as  to  completely  control  the 
lo7  of  b  ood-throigh  the  vessel,  and  mduce  rapid 
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coagulation  iu  tlie  sac  {rajnil  jirrnsurc).  The  latter 
method  can  only  be  clone  under  an  ancesthetic,  but  has 
been  attended  with  some  brilliant  results,  esjjecially  in 
cases  of  abdominal  aneurisms.  As  a  rule  for  external 
anem-isms,  however,  the  milder  measures  will  suihce, 
and  it  is  a  question  if  these  fail  whether  it  is  not  better 
treatment  to  ligature  the  arterj'  than  subject  the  patient 


Fig.  74. — De  Carte's    Fia.  75. — Lister's  ali-       Fir,.  70.— Skey's 
Tourniquet.  doininal  Tourniquet.  Tourniquet. 


t<>  further  attempts  at  cure  by  rapid  pressure.  Both 
kinds  of  pressure  may  be  applied  by  one  or  other  of  the 
many  forms  of  compressors  and  tourniquets  which  have 
been  invented  for  the  purpose  (Figs.  74,  7o,  and  76).  It  is 
better  when  po.ssible  to  apply  the  pressure  to  one  artery, 
though  slightly  varying  its  position,  tliau  to  change  froin 
one  artery  to  another,  as  from  tlio  superhcij-d  to  th(^ 
common  femoral,  .since  by  so  doing  different  sets  of 
anastoniosing  arteries  are  enlarged,  iind  the  collateral 
circulation  may  become  too  free. 

Oases  nnsuikthh  for  pressure. — 1.  "Where  the  a-neurisiii 
is  of  very  large  size,  or  is  rajiidly  iiicn^asing.  2.  Where 
the  .sac  is  thin,  contains  but  litfh'  libriii,  and  ajipcvars  likelv 
.soon  to  burst.  ','>.  Where  there  is  mucli  (udcmia  froiii 
venous  obstruction.  1.  Wh(-re  the  patient  is  of  an 
irritalde  dis]iosition,  is  intoh'rant  of  ]ia,in,  or  has  been 
addicted  to  the  abuse  of  alcohol.  It  is  considered  by 
onie  that  (^ven  il'  ])ressure  fails  good  may  have  been  done 
by  causing  a  deposit  of  lihrin  in  the  sac,"and by enlargiuii- 
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the  collateral  vessels.  By  others  these  advantages  are 
thought  to  be  outweighed  by  the  irritation  and  disappoint- 
ment to  the  patient  of  failm-e,  and  the  bruising  and 
injury  of  the  tissues  at  the  situation  where  the  artery 
will  have  to  be  tied. 

(c.)  Pressure  hy  Esmarciis  bandage  (lieid'' s  metJiod)  aims 
at  simultaneously  compressing  the  artery  above  and  below 
the  aneurism,  and  causing  the  blood  contained  in  both 
the  aneurism  and  the  artery  to  coagulate.  The  elastic 
bandage,  in  the  case  of  popliteal  anemism  in  which  this 
method  of  compression  has  most  often  been  used,  should 
be  evenly  aj^plied  from,  the  foot  as  far  as  the  aneui-ism  ; 
a  turn  slaould  be  then  made  over  the  tumour,  so  as  only 
lightly,  if  at  all,  to  compress  the  sac,  and  the  bandaging 
then  continued  firmly  half-way  up  the  thigh.  The 
bandage  should  be  kept  on  for  an  horn*  to  an  houi'  and  a 
half.  The  elastic  cord  should  not  be  used  at  all.  On 
removing  the  bandage  digital  pressure  should  be  kept  up 
on  the  main  arterj-  from  thirty-six  to  fortj'-eight  hours, 
so  as  to  control  the  circulation  and  prevent  the  clot,  while 
still  soft,  from  being  washed  out  of  the  artery  and  sac. 
The  patient  must  be  placed  under  an  anresthetic  during  the 
use  of  the  bandage,  as  it  causes  great  pain.  Many  cases 
have  been  cured  hj  this  method ;  but  on  the  other  hand 
there  have  been  many  faihircs,  and  it  is  far  from  being 
imattended  with  danger.  Thus,  gangrene  of  the  limb 
and  rupture  of  the  sac  have  ensued,  and  aneurisms  of 
internal  arteries  have  ajiparently  been  produced  by  the 
prolonged  increase  of  blood-pressure  in  the  rest  of  the 
arterial  system. 

{d.)  Pressure  hij  flexion  (Jlarfs  method)  consists  in 
flexing  the  limb  so  as  to  compress  the  artery  by  the 
aneurism  in  imitation  of  that  form  of  spontaneous  cure 
which  is  l)rought  about  by  the  pressure  of  the  aneurism 
itself  on  the  artery  above  and  below.  It  is  obviously 
applicable  to  aneurisms  in  but  very  few  situations,  and 
has  been  most  successful  in  those  of  the  popliteal  artery. 
It  may  bo  used  either  alone,  or  in  conjunction  -with 
digital  or  other  ]n'essurc,  or  with  medical  treatment. 

LifiATUUH,  like  pressure,  is  a  very  old  method  of 
(rcatiucnt,  but  to  Anel  and  Jolm  Hunter  is  due  the 
credit  of  having  ]ilaced  it  on  a  scientific  basis.  The  older 
Surgeons  Inid  ojjcn  the  sac  and  turned  out  the  clots,  and 
endeavoured  to  staunch  tho  haemorrhage  by  ligatnring 
the  artery  abovo  nnd  b<'low  the  aneurism.  Aiityllus, 
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however,  applied  his  ligatures  before  opening  the  sac  • 
but  it  was  not  until  centuries  afterwards  that  Anel  recoo-I 
nised  the  fact  that  it  was  imnecessaiy  to  open  the  sac  at 
all,  and  tied  the  artery  immediately  above  the  aneurism 
-Many  years  later  Hunter  perceived  that  the  complete 
stoppage  of  the  circulation  obtained  by  Auel's  method  was 
not  necessary,  and  that  the  ligature  of  the  artery  close  to 
the  sac  was  attended  with  the  risk  of  hcemorrhage  and  in- 
flammation.   He  therefore  applied  his  Kgature  at  a  dis- 


Fig.  77.— Diflerent  positions  of  ligature  for  Aneurism. 
A.  Antylluss  metliod  ;  b.  Anels  ;  c.  Hunter's;  d.  Brasdor's  : 
and  E.  Wardrop's. 

tauce  from  the  aneurism,  where  he  had  observed  moreover 
mat  the  artery  was  likely  to  be  in  a  healthier  condition, 
x  oi  aneurisms  so  situated  that  a  ligature  cannot  be  placed 
on  the  cardiac  side,  Brasdor  proposed  tying  the  trunk  of 
the  artery  on  the  distal  side  of  the  aneairism;  whilst 
VVaidrop  suggested  t.ying  one  or  two  of  the  terminal 
lanclies  of  the  artery  on  the  distal  side  of  the  aneurism 
A  here  neither  Brasdor's  operation  nor  the  proximal  liga- 
t  le  was  applicable.  Hence  ligature  for  aneurism  may 
b  apphed  _(l.ig.  77),  1.  On  tuk  I'JtoxiMAL  side  of  the 
aneurism  either  at  a  dmtanco  {JInnier's  method)  or  immo- 
d  ately  above  it  {Ancl's  rnelhoU).    2.  Ox  t„e  ijisTAL  sTde 

'  tV"^  or  more  of  tlie  main  branches  ( ff  arV/r./.'. 
Mod)  .3.  lArMEDiATKr.Y  ABOVE  ANB  JiELow  the  auou- 
v.sni,_ either  opening  tlie  sac  {the  old  ojMion),  ovZ^Zt 
oiK'nmg  the  sac  (.1  „/,///,,,',.  ,nelhod). 

1.   il'l^l'UOXI.MALLIOATUUE.    A.  HuXTEIl's  METHOD.- 


282 


DISEASES  OF  SPECIAL  TISSL'ES. 


1 


This  operation,  when  applicable,  is  the  one  now  almost 
universally  adopted.  Its  chief  merits  are— 1._  That  the 
artery  selected  for  ligatru-e  is  not  only  more  likely  to  be 
healthy,  but  is  also  more  easily  tied 
than  the  artery  in  close  proximity  to 
the  sac,  in  which  situation,  moreover, 
its  anatomical  relations  are  liable  to 
be  disturbed  by  the  anem-ism._  2.  That 
the  sac  is  not  interfered  with,  and 
lience  is  less  Hkelv  to  become  inflamed 
and  supptu-ate  ;  and  3.  That  as  several 
branches  will  probably  be  given  _  off 
between  the  ligatm-e  and  the  aneurism 
the  circulation  through,  the  .sac, 
though  lessened,  will  not  be  com- 
pletelv  arrested,  and  the  clot  is_  there- 
fore uiore  likely  to  have  a  laminated, 
and  hence  a  permanent,  character. 

Effects  of  the  j^ro.rimul  Jiyature.— 
After  the  successful  application  of  a 
ligatui-e  by  the  Huntcrian  method  the 
prrlsation  in  the  aneui'ism  immccli- 
ately  ceases,  and  for  a  time  the  cir- 
culation through  the  limb  is  dimi- 
nished.   Hence  the  temperature  be- 
comes lower  and  the  surface  pale. 
Soon,  however,  the  collateral  circula- 
tion becomes  established,  and  a  faint 
prrlsation  may  be  felt  again  in  tht^ 
aneurism  ;  hnt  this  recurrent  pirlsa- 
tion  grows  less  from  day  to  day,  and 
shortly   ceases,    and    the  aneurism 
slowly  shrinks  and  is  finally  absorbed, 
or  remains  as  a  small,  hard,  fibrous 
mass.     The    artery  leading   to  the 
aneurism  may  remain  pervious,  but 
it  more  frequently  becomes  obliterated 
as  far  as  the  first  collateral  branch 
above  and  below  the  sac.    The  artery 
on  either  side  of  the  ligature  .also 
becomes  obliterated  as  far  as  the  fir.st 
collater.'.l  branch.    This  condition  of  an  ancmism  and 
artery  after  liirature  is  seen  in  the  accomp.anying  woodcut 
(Fiff  TS).    The  blood  passes  the  ligature  by  the  collateral 
channels;  re-enters  the  artery  below  :  passes  the  obstruc- 


FiG.  78. — Diagv.am 
to  show  the  con- 
dition of  the 
artery  and  aneu- 
rism after  the 
llunterian  liga- 
t>irc,  .and  the 
establishment  of 
tlic  collateral 
circulation.  The 
arrows  indicate 
the  direction  of 
the  blood  cnr- 
ront. 
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tion  where  the  artei'j'  is  closed  n,t  the  seat  of  the  aneurism , 
also  by  collateral  chairaols ;  and  then  again  enters  the 
main  arterj'. 

Treatment  after  lif/ature. — The  limb  should  be  com- 
pletely swathed  in  the  cotton-wool  and  flannel  bandages 
(which,  before  the  operation,  should  have  akeady  been 
carried  up  as  far  as  the  seat  of  the  ligatiu'e),  and  ke^st  at 
perfect  rest.  In  the  case  of  poplitoal  aneruism,  the  limb 
should  be  slightly  raised  on  a  pillow,  and  placed  on  its 
outer  side,  with  the  knee  a  little  flexed.  If  the  weather 
is  at  all  cold,  hot  bottles  should  be  applied,  near,  but  not 
in  contact  with,  the  limb,  care  being  taken  that  no 
l^ressure  is  made  on  the  heel,  malleoli,  or  other  points  of 
bone,  for  fear  of  local  sloughing.  The  patient  must  be 
kept  in  bed  till  the  anemism  is  thoroughly  consolidated, 
and  the  operation  wound  has  healed. 

The  D.iJS"GEES  of  ligature. — These  are — (a)  secondary 
hremorrhage ;  (b)  gangrene  ;  (c)  recurrent  jnilsation ;  (rf) 
suppuration  and  sloughing  of  the  sac  ;  (e)  phlebitis ; 
(/)  great  enlai'gement  of  the  anemism  without  pulsation  : 
and  {(/)  the  other  dangers  that  may  attend  any  cutting- 
operation. 

(a.)  Secondarij  hccmorrJiage  is  liable  to  occur  at  any 
period  before  the  wound  is  soundly  healed.  The  causes, 
symjitoms,  and  treatment,  are  discussed  rmder  "  Htemor- 
rhage,"  see  p.  124. 

(&.)  Oangrene  is  more  common  in  the  leg  than  in  the 
ann;  indeed,  in  the  latter  situation  it  is  very  rare.  It 
may  be  due  to— 1 ,  _f ailm-e  of  establishn-icnt  of  the  collateral 
•  ■irculation,  when  it  usually  supervenes  within  a  few  days; 
or  _  2,  venous  obstruction,  the  result  of  plugging  of  the 
vein  in  conseqvionco   either  of  injury  at  "the  time  of 
operation,  or  of  pressure  on  the  vein  by  a  swollen  and 
suppurating  sac.    TNHien  due  to  the  latter  conditions,  it 
may  lie  d(;layed  for  some  weeks.    "When  extensive  and 
spreading  rajiidly,  a.mputiition  at  the  seat  of  ligature  must 
be  performed.    The  surgpon,  however,  should  not  be  in 
too  much  haste  to  amputate,  as  the  gangrene  may  involve 
f'uly  a  toe  er  two,  or  part  of  tlio  foot,  and  s})r(3ad  Jio 
iurther.    When,  therefore,  it  is  limited  in  extent,  and 
spr(;a(Hng  slowl,y,  a,  liii^  dl'  demarcation  sliould  bo  waited 
for  before  ani])utatio7i  is  ])i;rfornied.    When  the  sac  is 
very  Ijirgc,  iuid  tlie  gangrene  ap])cars  due  to  pressure  oji 
the  vein,  tlie  sac  may  at  times  be  opened  with  advantage, 
the  clots  turned  out,  and  any  bleeding  vessels  secured.  " 
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(c)  Recurrent  puUution,  when  -sliglit.  is  a  good  sign,  as 
it  shows  that  the  collateral  circulation  is  becoming 
established,  and,  consecj^ueutly,  that  the  danger  of  gan- 
grene is  lessened,  if  not  passed.  If,  however,  instead  of 
ceasing,  as  it  usually  does  in  a  few  days,  it  becomes  more 
jjronounced,  the  limb  should  be  raised,  and  carefullj' 
bandaged  from  the  foot  upwards,  and  pressru'e  applied  to 
the  artery  leading  to  the  sac.  If  this  does  not  suffice,  and 
the  pulsation  returns  as  stronglj*  as  ever,  and  the  aneu- 
rism again  begins  to  increase  in  size,  it  is  clear  that  the 
ligature  has  failed  ;  and  it  becomes  a  gi-ave  fiuestion 
what  further  treatment  should  be  undertaken.  Should  it 
appear  that  a  large  branch  is  feeding  the  aneui-ism,  this 
should  undoubtecUj^  be  seciu-ed  ;  otherwise  the  choice  will 
probably  lie  between — 1,  pressm-e  upon  the  artery  and 
aneurism  ;  2,  the  use  of  Esmarch's  bandage;  3,  flexion  in 
the  case  of  a  popliteal  aneurism ;  or  if  these  fail,  4,  tying 
the  vessel  either  above  the  anem'ism,  or  above  the  former 
ligature  ;  5,  cutting  down  upon  the  sac,  and  seeming  both 
ends  of  the  arterj-;  or  6,  amputation.  Much  will  turn  on 
each  individual  case,  and  the  diseiission  as  to  a  choice  of 
method  is  too  long  to  be  entered  iipon  here. 

{(]..)  Inflammation  and  suppuration  of  the  sac  may  be 
met  witli  after  pressure,  as  well  as  after  ligature ;  and 
although  it  may  occiu'  after  the  Hunteriau  operation,  is 
more  frequent  in  cases  where  the  ligature  has  been  ajiplied 
close  to  the  sac,  or  where  rajnil  ]irossiu'e  has  been  used. 
It  appears  to  be  due  to — 1,  the  spread  of  intlanun.atiou  to 
the  sac  from  the  wound  ;  2,  the  formation  in  the  sac  of  a 
■soft  coagultmi;  or  3,  excessive  manipulation  before  the 
operation.  It  is  ushered  in  with  redness,  heat,  pain,  and 
.swelling  of  the  sac  (whicli  has  not  undergone  the  usual 
process  of  shrinking),  and  a'dema  ot'  llie  surrounding 
parts.  Later  the  skin  gives  way,  and  a  mixture  of  pus 
and  broken-doi;\ii  coagiila  cscaiies.  It  may  be  accom- 
]ianied  by  hrrmorrhage  ;  but  more  commonly  the  vessel 
has  become  sealed  and  no  bleeding  occurs.  The  abscess 
.should  be  opened  as  soon  as  pus  lias  formed,  jireviously 
inserting  a  grooved  needle  if  in  doubt  on  tliis  point. 
Shcmldtuemorrliage  occur,  the  clots  must  bo  turned  out, 
and  the  artery  secured  above  and  l>elow,  or  amputation 
performed. 

(r.)  I'hh'hitis  may  occur  fi^nn  injury  to  tht^  vein  in 
passing  the  aneurism  needle.  Sli.mld  the  vein  be 
piMcke(i,  an  aceiileiit  wliieli  may  be  known  by  venous 
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blood  welliug-  up  hy  the  side  of  tlie  ligature,  the  artery 
should  ou  no  account  be  tied  at  this  spot,  as  the  ligature 
■would  act  as  a  seton  iu  the  vein,  and  death  possihly 
ensue  from  phlebitis  or  pytemia.  The  ligature,  if  already 
passed,  should  be  withdra-wn,  pressure  applied  to  the 
vein,  and  the  artery  tied  higher  up.  Where  this  treat- 
ment has  been  adopted,  I  have  never  seen  anj^  ill  results 
follow  the  injury. 

B.  AiS'EL's  OPEEATIOX  is  Seldom  done  except  where 
the  Hunterian  method  is  inapiilicable,  as  for  aneurism  in 
the  groin,  aueiirism  of  the  upper  part  of  the  common 
carotid,  &c.  Its  disadvantages  are — 1,  that  the  artery  is 
likely  to  be  diseased  ;  2,  that  its  anatomical  relations  are 
apt  to  be  disturbed  by  the  contiguity  of  the  sac  ;  3,  that 
the  sac  itself  is  liable  to  be  injiu-ed  during  the  operation, 
and  to  become  inflamed  and  supiiurate  ;  and  4,  that  the 
clot  which  forms  iu  the  sac  is  of  the  soft  or  jiassive 
variety. 

2.  The  distal  LiGAxruE  should  only  be  used  where  the 
Hunterian  or  Anel's  method  cannot  be  applied.  Brasdcn'^s 
method,  which  consists  in  securing  the  main  trunk  on  the 
distal  side  of  the  aneurism,  may  lie  em]3loyed  in  aneurism 
of  the  carotid  at  the  root  of  the  neck.  It  copies  that 
method  of  spontaneous  cure  in  which  a  clot  blocks  the 
artery  beyond  the  aneurism.  After  the  ligature  the  clot 
that  forms  in  the  artery  may  extend  to  the  aneurism, 
which  thus  becomes  filled  by  a  coaguliun  ;  or  the  blood- 
pressm-e  in  the  sac  may  become  so  diminished  that 
laminated  fibrin  is  deposited.  Unfortunately,  however, 
in  practice  the  blood-pressure  in  the  anemism  a]3pears 
in^  some  cases  to  be  increased  rather  than  diminished, 
[f  »rr//'oy/'.9  nif/hod  cousists  iu  Securing  two  or  more  of  the 
main  branches  of  the  artery  on  the  distal  side  of  the 
aneurism.  It  aims  at  cutting  off  ]iart  of  the  blood- 
stream throiigh  the  aneurism,  and  so,  by  reducing  the 
blood-prossiiri',  ])romoting  the  d('i)osition  of  laminated 
coagulum.  ii  lias  been  applii'd  to  the  subclavian  and 
carotid  arterii's  for  aneurism  of  the  innominate;  but  the 
success  attending  it  has  not  Ix'cn  great.  The  chief  risks 
arc  passive  eidargement  and  subsefpient  bursting  of  the 
sac,  or  iiif!a,nniiatio7i  a,nd  sup])ura,tion  of  the  sac. 

The  DoritLK  LKiATuriK. — Tiigaturo  above  and  below 
the  sac,  eitlii!i-,  1,  liy  tlw  old  metliod  of  first  laying  the 
sac  o])en  iiiid  tlicn  scciiriiiL;-  tin;  bleeding  ends  of  the 
artery  ;  or,  2,  by  the  method  of  Antyllus,  of  first scciuinf 
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the  artery  and  then  laj-ing  the  sac  open,  is  only  employed 
in  exceptional  cases.  Thus  the  old  method  is  sometimes 
resorted  to  in  traumatic  aneurism  of  the  axillary  artery 
in  preference  to  tying  the  subcla-^-ian,  and  also  in  gluteal 
aneurism  where  the  Hunterian  method  of  tying  the 
common  or  internal  iliac  is  attended  vdth.  such  temble 
risk.  The  great  danger  is  the  patient  dying  under  the 
operation  of  htemorrhage.  Dui'ing  the  operation,  there- 
fore, in  the  case  of  the  axillary  artery  pressure  should  he 
made  on  the  subclavian,  an  incision  through  the  skin  and 
fascia  above  the  clavicle  being  made  to  ensm-e  its  better 
control.  In  the  case  of  the  gluteal,  Davy's  lever  or  the 
abdominal  tourniquet  should  be  used.  The  true  method 
of  Antyllus  may,  in  rare  instances,  be  requii-ed  as  in  some 
forms  of  aneurism  at  the  bend  of  the  elbow. 

Makipulatiox. — A  spontaneous  cure,  as  we  have  seen 
(p.  272),  is  sometimes  brought  about  by  the  impaction  of 
a  portion  of  clot  either  in  the  mouth  of  the  sac  or  in  the 
artery  below.  Manipulation  of  the  sac  aims  at  breaking 
up  and  displacing  the  clot  in  the  hope  that  a  portion  may 
become  impacted  in  this  way,  and  so  lead  to  consolida- 
tion. Sir  William  Fergussou,  who  first  introduced  this 
method,  used  it  vaih  success,  and  others  have  done  so 
likewise.  It  is  far  from  being  unattended  with_  danger, 
however,  since  a  portion  of  the  clot  may  be  carried  away 
by  the  blood-stream  and  become  lodged  in  a  vessel  leading 
to  an  important  organ,  as  the  brain.  It  should,  there- 
fore, only  be  tried  wlicn  other  means  are  impracticable 
or  appear  attended  with  even  greater  risk. 

GALV.US^O-rUXCTUEE,  IXJECTIOXS  OF  PEKCl I LOIMDE  OF 

IRON,  TAXXix,  and  the  like,  and  the  ixtkodvctiox  of 
EOKEIGX  i^ouiES  as  noiiSEHAiR  Or  lEOX  WIRE,  which  have 
all  for  their  object  the  coagulatif)n  of  the  blood  in  the 
sac,  have  not  hitherto  been  attended  with  much  success. 

SrECIAL  AXF.rinsMS. 

Ix'i'ERXAT,  .VXKFRISMS  falling  as  they  do  under  the 
care  of  the  physician  rather  than  of  the  surgeon,  \vi\\  be 
referred  to  only  in  as  far  as  an  aneurism  of  tlie  arch  of 
the  aorta,  of  tlio  innominate,  of  th(^  iirst  portion  of  the 
subclavian,  and  of  the  jiortion  of  the  common  carotid 
within  the  clicst  may  present  as  a  i.ulsMtiug  tumour  at 
the  root  of  the  neck,  and  as  such  may  call  for  surgical 
treatment. 


AJfEUmSir  AT  HOOT  OF  NECK. 
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AjfEURiSir  AT  THE  EOOT  OF  THE  NTiCK. — Tho  dif- 
ferential diagnosis  of  aneurism  in  this  situation  is  always 
difficult,  at  times  impossible.    Indeed  the  aneurism  may 
involve  more  tlian  one  artery,  perhaps  all  three  of  the 
main  branches  of  the  aortic  arch,  and  even  the  arch  itself 
as  well.    The  sign  common  to  all  forms,  whatever  the 
artery  implicated,  is  a  pulsating  tumour  at  the  root  of  the 
neck,  in  which  a  loud  bruit  can  generally  be  heard. 
When  the   anemism  involves  the   aorta,  it  generally 
presents  just  above  the  suprasternal  notch,  and  there 
are  symptoms  within  the  chest  of  the  aoi-ta  being  affected. 
When  the  innominate  is  implicated,  the  aneui-ism  pro- 
jects between  the  two  heads  of  origin  of  the  sterno- 
mastoid  muscle;  and  the  pulse  in  the  temporal  and 
radial  arteries  is  smaller  on  the  right  than  on  the  left  side, 
and  is  aneurismal  in  character.    (See  p.  274.)    When  the 
aneiu-ism  involves  the  common  carotid,  it  presents  beneath 
the  inner  head  of  the  sterno-mastoid,  and  tends  to  extend 
upwards  in  the  neck  by  the  side  of  the  trachea ;  the  bruit 
is  transmitted  up  the  carotid,  and  the  pulse  in  the  tem- 
poral_  is  smaller  on  the  affected  than  on  the  sound  side 
and  is  aneurismal;  but  the  pidse  in  the  radial  is  the 
same  on  both  sides.    When  the  subclaviaii  is  involved  the 
tumoiir  is  external  to  tho  sterno-mastoid ;  it  extends  in 
the  direction  of  the  subclavian  artery  ;  the  bruit  is  trans- 
mitted towards  the  axilla ;  and  the  pulse  at  the  mist  is 
dmiinished  in  volume  and  is  anem-ismal.    Such  is  a  brief 
outline  of  the  differential  diagnosis  of  these  aneurisms ; 
but  there  are  many  other  signs  due  to  the  pressure  of  the 
aneurism  on  the  veins,  nerves,  oesophagus,  trachea,  &c., 
which  have  to  be  taken  into  account,  and  which  it  is 
evident  the  size  of  this  work  does  not  permit  to  be  dis- 
cussed.   Treatment. — When  the  aneurism  is  aortic  medical 
means  alone  must  be  relied  on.    When  the  innominate  is 
myolved,  medical  means  and  pressiu-e  on  tho  carotid 
fading,  distal  ligature  of  the  carotid  and  subclavian 
arteries  simultaneously  may  bo  tried.    This  not  proving 
successfid  or  being  impracticable  owing  to  tho  laro-e  size 
of  tho  aneurism,  nothing  is  loft  but  tho  desporato ''resort 
to  galvano-puncturo  or  tho  introduction  of  iron  wire. 
^\lion  tho  carotid  or  sub(^lavian  is  affected  medical  means 
must  also  in  tho  first  instaiico  have  due  trial ;  afterwards, 
in  the  case  oE  the  cai'otid,  distal  compression  or  li^'ntinv 
may  be  tried;  and  in  tlie  case  of  tho  subcl avian "dist'il 
compression  or  ligature  if  practicable,  tlirect  pressure  on 
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the  sac,  or  tlie  terrible  expedients  of  amputation  at  the 
shoulder-joint,  ligature  of  the  innominate,  manipulation, 
galvano-puncttu-e,  injection  of  coagulents,  and  introduc- 
tion of  iron  ■wire. 

Caeotid  aneueism  at  the  root  of  the  neck  has  just 
been  alluded  to.  Aneurism  of  the  common  trunk  higher 
•in  the  neck  presents  the  ordinary  signs  of  aneurism,  and 
in  this  situation  has  to  be  diagnosed  from — 1,  simple 
dilatation  of  the  artery  at  its  bif m-cation ;  2,  enlarged 
glands;  3,  abscess  or  ttunoiu'  over  the  artery;  4,  pulsating 
goitre.  In  simple  dilatation  there  is  no  bruit ;  in  enlarged 
glands  and  tumours  there  is  also  no  bruit,  the  pulsation 
is  not  expansile,  and  ceases  when  they  are  lifted  up  from 
the  vessel ;  in  abscess,  in  addition  to  the  absence  of  thi- 
above  signs,  there  is  the  history  or  presence  of  inflamma- 
tion ;  in  pulsating  goitre  the  tumour  moves  up  and  down 
Tvith  the  larynx  on  deglutition.  The  treatmerd  consists 
in  pressure  or  ligature  of  the  artery  belo-sv  the  _  aneurism . 
or  if  there  is  not  room  in  this  situation,  distal  ligatiu-e. 

Als-EimiSM  OF  THE  EXTEKXAL  AND  IXTERXAL  CAEOTIDS 

require  no  special  mention.  Pressm-e  or  ligature  of  the 
common  carotid  is  the  treatment  generally  inchcatod. 

Orbital  axeueism.— Several  conditions  may  give  rise 
to  the  groirp  of  symptoms  to  Avhich  the  name  "orbital 
aneiu-ism"  has  been  applied.  In  only  one  instance  has 
the  existence  of  a  cir-cumscribcd  aneurism  in  the  orbii 
been  verified  by  an  autopsy.  In  the  other  cases  that 
have  proved  fatal  the  following  conditions  were  found: — 
1.  Thrombosis  of  the  cavernous  sinus.  2.  Communica- 
tion between  the  carotid  artery  and  cavernous  sinus. 
3.  Dilatation  of  the  carotid  artery.  1.  Aneurism  of  the 
ophthalmic  artery  witlnn  the  cranium.  Tlio  gcntml 
symptoms  are :— pulsation  over  the  whole  or  part  of  the 
orbit ;  protru.sion  of  the  eyeball  with  loss  or  mipan-ment 
of  sight ;  more  or  less  pain ;  and  a  loud  bruit  which  can 
often  be  heard  also  by  the  patient.  The  differential 
diagucsis  of  the  several  conditions  prodiicmg  these 
symptoms  is  one  of  great  difiicuUy  and  cannot  be  entered 
upon  here.  Treaimotf.—Thc  symptoms  liave  been  known 
to  subside  sjiontiuieously.  Where  they  have  not  done  so 
ligature  of  the  carotid  "has  been  attendrd  with  the  besi 
rt^sults.  Injection  of  perchloride  of  iron  has  been  re- 
commended, but  I  should  iK  sitate  to  use  it  iny.self  for 
fear  of  venous  thrombosis  and  embolism.  here  the 
pulsation  has  followd  a  punctured  wound  of  the  orbit  il 
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has  beeu  tidvised  to  extirpate  the  globe  and  secm-e  the 
bleeding  vessel  in  the  orbit.  In  a  case  of  the  kind 
recently  under  the  care  of  my  colleague,  Mr.  Power, 
ligatm-e  of  the  common  carotid  was  attended  with  the 
most  perfect  success. 

AxiLLuiY  ANEUKiSiE  is  not  Uncommon  as  the  result  of 
sprains,  or  of  attempts  to  reduce  long-standing  disloca- 
tions of  the  shoulder.    The  diacpiosis,  as  a  rule,  presents 
no  difficulty  except  the  aneurism  has  become  diffused 
when  it  may  be  mistaken  for  abscess.  Trmtment.~\. 
When  the  aneiuism  is  spontaneous,  small,  and  well- 
cu-cumscribed,  pressure  or  ligatiu'e  of  the  third  part  of 
the  subclavian  should  be  practised.    2.  When  more  or 
less  diffused,  as  when  the  result  of  an  injury  to  the  artery 
m  the  reduction  of  a  dislocation,  the  aneurism  should  be 
cut  down  upon,  the  clots  turned  out,  and  the  vessel 
secm-ed  above  and  below.    If  this  operation  is  decided 
on,  an  incision  should  be  made  over  the  subclavian  artery 
through  the  skm  and  fascia,  so  that  pressure  may  be 
made  on  it  more  directly,  and  the  circulation  through 
the  anemism  dmmg  the  subsequent  operation  better 
controlled.    A   small  incision  is   then  made  over  the 
aneurism,  two  fingers  are  introduced  into  it,  and  placed 
on  the  bleeding  spot  in  the  artery,  which  may  bo  known 
by  the  hot  arterial  blood  issuing  from  it.    An  assistant 
m  the  meantime  enlarges  the  wound,  turns  out  the  clots, 
and  helps  the  Surgeon  to  tie  the  artery  above  and  below 
the  rupture  befrjre  the  fingers  are  removed.    This  method 
IS  less  dangerous  than  that  practised  by  Svme,  wh.j  made 
a  tree  incision  over  the  aneurism,  rapidly' turned  out  the 
clots,  and  seized  with  foiceps  the  bleeding  point  in  the 
artery.    ?>   Where  the   aneurism  is  of   great  siz('  and 
involves  the  subclavian,  the  first  part  of  the  subclavian 
or  the  innominate  may  bo  ligatured,  or  iron  wire  intro- 
duced, galvano-puncture  or  manipulation  tried,  or  ampu- 
tation at  the  shouldoi-joint  perforiiird.    Spaci'  dors  ]iot 
permit  of  a  discussion  of  the  eases  in  which  one  i,v  other 
ot  these  methods  is  tli('  more  suitalil.'.    All,  liowc^ver  are 
desperate  expc;dicnts.  ' 

Ajneuuisms  at  Till.;  jikxu  ok  tiik  KMiow  wrre  formerlv 
common  when  venesection  was  in  vogue,  and  were  thcii 
generally  arterio-voiious  in  character  {mo  p  !')•>) 

flLUTKAr.  ANKU.USM  is  the  term  a^ppli,,!  to" an.n.risn, 
of  th(,  glut.;al  artery  itself,  tb.,  scaiic,  or  the  pudic  whore 
It  wmds  over  the  spmo  of  the  ischium.    Aueurisuis  in 
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this  situation  may  be  the  result  of  a  wound  or  other 
injuiy,  or  occur  spontaneously.  They  are  frequently 
attended  -with  pain  and  interference  with  the  moTements 
of  the  hip-joint.  The  pulsation  and  bruit  will  generally 
serve  to  distinguish  them,  but  there  may  be  no  pulsation, 
as  where  the  aneurism  has  bui-st,  or  blood  has  been 
effused  into  the  tissues  as  the  result  of  a  wound  of  the 
artery ;  a  tumour  of  bone,  moreover,  may  also  pulsate. 
Under  such  circumstances,  exploration  with  a  gi'ooved 
needle  will  be  necessary.  Treatment.—'When  of  traumatic 
origin,  an  incision  should  be  made  over  the  tumour,  the 
clots  turned  out,  and  the  bleeding  vessel  secured,  the 
hfemorrhage  during  the  operation  being  controlled  by 
pressure  on  the  common  iliac  by  Davy's  lever  or  by  the 
hand  in  the  rectum.  When  spontaneous,  the  mternal  ihac 
may  have  to  be  tied  if  the  aneurism  encroaches  on  that 
vessel  within  the  pelvis— a  point  which  may  perhaps  be 
detennined  by  exploring  with  the  hand  m  the  rectum. 
Before,  however,  resorting  to  ligatui-e  of  the  internal  iliac, 
compression  of  the  abdominal  aorta  or  common  iliac,  and 
carefully  applied  direct  pressure  on  the  swelling,  should  be 
tried,  (jalvano-puncture  and  the  introduction  of  coagu- 
lants have  been  employed  successfully  in  this  aneimsm. 

Ikgtjin.\x  AXEUiiisiis  are  those  which  involve  either 
the  termination  of  the  external  iliac,  or  the  commence- 
ment of  the  femoral.  Thev  may  extend  either  upwards 
along  the  course  of  the  iliac  into  the  abdomen,  or  down- 
wards in  the  course  of  the  femoral  into  the  thigh.  They 
may  have  to  be  diagnosed  from  enlarged  mgiumil  glands 
over  the  artery,  tumours,  especially  pulsating  tumoiu-s  of 
the  pelvic  bones,  and  abscesses.  From  .abscess  and 
tumour  they  mav  bo  distinguisbod  by  the  signs  .already 
several  times  alluded  to.  Their  diagnosis  from  pulsatmg 
tumours  of  bone  is  often  very  difficult,  and  the  external 
iliac  has  before  now  been  tied  by  the  most  skillul  Mirgeons 
under  the  impression  that  such  a  tumour  was  an  aneurism. 
The  diagnostic  points  have  already  been  given  luider 
rmlsatile  tumours  of  bone  and  aiagno.'^is  of  aneunsin 
(vv  •>:{()  '^7')).  Trmimei)t.—l.  ^Yhcn  the  aneurism  i.s  of 
modf'rate'Umonsioiis.  and  involves  onlv  a  .«inall  portion 
of  the  (external  iline,  this  vessel  dioxM  be  tied,  or  if  pre- 
ferred, an  attempt  in.ay  first  be  made  to  apply  compression 
to  it.  2.  Where  there  is  npparently  not  room  to  apply  a 
li.rature  to  the  vessel,  rapid  compies.^ion  of  the  abdominal 
aM-ta  may  be  employed,  combined  m  some  cases  with 
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distal_  in'essure.  3.  Where  there  is  not  room  for  the 
tourniquet  on  the  aorta,  medical  means  must  be  relied  on 
or  the  desperate  expedient  resorted  to  of  tying  the  com- 
mon iliac  or  aorta,  or  injecting  coagulants,  or  passing 
ii'on  Avire  into  the  sac.  ° 
FEiiOR.iL  AXEurasJi  requires  no  special  remark  other 
than  when  situated  m  Hunter's  canal,  the  femoral  should 
be  compressed  or  tied  in  Scarpa's  triangle.  When  situated 
m  Scarpa  s  triangle,  the  external  iliac  may  be  treated  in 
the  same  way.  In  either  case  Esmarch's  bandage  may 
be  iised  if  this  method  of  treatment  commends  itself  to 
the  burgeon  s  judgment. 

POPLITE-U.  .4>.-EXJRiSM.-The  frequency  of  aneurism  in 
this  situation  is  attributed  to-1,  the  bifurcation  of  the 
popliteal  artery  into_  the  anterior  and  posterior  tibial 
whereby  the  circulation  through  it  may  be  slightly  ob- 
structed   or  an  embolus  be  readily  impactecl;  2  the 

^tbT^.T"  ^^°f\PP°^-te^l  by  muscles,  and  in  contact 
with  the  bone;  3,  the  stram  on  the  artery  in  the  move- 
ments of  the  knee-, omt;  4,  the  compression  that  may  be 
exerted  on  the  end  of  the  artery  by  the  strong  fascia  of 
the  soleus  muscle.  The  diagnosis  of' popliteal  aneurism  i 
not  usually  difficult;  but  should  it  become  diffused 
suppurate    or  break   into  the   knee-joint,  it  may  be 

S  .n  nff  Jf '  Tlf  *r '-abscess, 
or  an  affex^tion  of  the  joint.    The  history  of  the  case  the 

'"VT.°'        f""^'''^'  anem-ism  alr;ady 

fl?'  if  ^^.1  introduction  of  a  grooved  needle  into  the 
knee  where  blood  has  been  effused  into  the  joint,  will 
usually  clear  up  any  doubt  as  to  the  nature  of  the  affec- 
tion, freatmeut  Utile  need  be  added  here  to  what  has 
already  been  said  on  the  general  treatment  of  aneurism, 
as  such  especaall.y  applies  to  anem-ism  in  this  situation! 
±lc^xion,  combined  with  api^ropriate  medical  treatment, 
IS  often  successiul ;  and  digital  and  instrumental  com- 
pression are  cs]iecially  applicable  to  this  aneurism,  or  an 
^smardi  s  bandage  may  be  used  if  preferred.  These 
methods  failing,  or  not  being  considered  advisable,  the 
lemoral  artery  should  1)o  tied  in  Scarpa's  trian-le  an 
operation  which  should  bo  done  at  once  under  the  followi^^ 
circun.sta,nces:-l.  When  the  aneurism  is  rapidly  inci^as- 
mg  ni  sizc  leaking,  or  threatening  to  burst.  2.  When  the 
aneurism  is  mflam.Ml  but  has  iu,t  suppurated    3  Under 

.Vnnt.    -1.  ^\h.n  tlie  hmb  is  tudematous,  showing  that  the 
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vein  is  being  seriously  comi)ressed.  5.  When  the  patient 
is  of  an  irritable  disposition,  addicted  to  alcohol,  and 
impatient  of  control.  Amputation,  on  the  other  hand,  is, 
as  a  rule,  called  for — 1,  if  the  aneurism  has  burst ;  2,  if 
gangrene  has  set  in ;  3,  if  suppm-ation  attended  with 
profuse  hasmorrhage  has  occui'red;  and  4,  if  the  knee- 
joint  is  disorganized. 


LIGATUHE    OF  AETERIES. 

The.  liqaiure  of  arteries  requires  a  knowledge  of  their 
relational  anatomy  and  of  the  position  and  appearance  of 
the  various  structm-es  which  serve  as  guides  to  them. 
Such  a  knowledge  can  only  be  gained  in  the  clissectmg- 
room,  and  by  the  freciuent  practice  of  operations  on  the 
dead  body.  Here  only  the  chief  rules  that  should  guide 
us  in  applying  a  Hgature,  and  a  short  accoimt  of  the 
methods  of  tying  the  more  important  arteries,  can  be 

given.  ...         ,  n 

General  rules  for  ligature:— I.  The  incisions  shoiUd 
generally  be  made  parallel  to  the  coiu-se  of  the  artery, 
and  the  skin  divided  evenly  to  promote  union  by  first  in- 
tention. 2.  Each  successive  cut  through  the  undeiiyuig 
tissues  should  be  made  the  same  length  as  that  through 
the  skin,  and  lu-uising  of  the  parts  avoided  as  much  as 
possible  3.  The  sheaths  of  muscles  and  tendons  shoiUd 
not  if  possible,  be  opened.  4.  The  sheatli  of  the  vessel 
havino-  been  exposed  and  the  artery  felt  pulsating  with  the 
indexlrmger,  the  sheath  should  be  pinched  up  with  forceps 
and  opened  by  cutting  with  the  blade  of  the  knife  on  the 
flat  0  The  sheath  bein-  o])ened,  it  must  lie  separated 
from  the  artery  in  the  whole  of  its  circumference,  either 
bv  car(!ful  dissection  witli  the  knife  turned  with  its  edge 
from  the  artery,  or  by  the  director  insinuated  In-  a  gentle 
to  and  fro  movement  between  the  sheath  and  the  arten. 
If  this  iiart  of  the  operation  is  not  done  very  dchcatelv, 
too  nnicli  of  the  sheatli  in  the  long  axis  of  the  artery  will 
be  separate.l,  and  th.'re  will  be  danger  ai  secondary  liio- 
morrhage  from  .uitting  <dT  of  tlic  l.h.o.l  supply  which  the 
vessel  receives  from  its  sheath.  G.  Haying  separated  the 
sheath,  one  side  of  it  should  be  seized  with  the  lorceps 
and  the  needle  passed,  unthreaded,  between  it  and  the 
artery,  and  the  point,  by  a  gentle  to  and  fro  movement, 
carried  round  the  vessel  without  injuring  or  incluchng 
any  of  the  contiguous  structures.    It  should  always  be 
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loassed  from  the  side  on  which  the  vein  lies.  7.  When 
the  point  of  the  needle  iwojects  on  the  opposite  side,  it 
should  be  cleared  from  any  loose  cellular  tissue  of  the 
sheath  it  may  have  carried  before  it  by  scratching  with  the 
finger-nail,  or  cutting  on  the  needle'  with  the  edge  of  the 
scalpel  directed  from  the  artery.  8.  The  artery  should  be 
gently  pressed  between  the  curve  of  the  needle  and  the 
finger  to  ascertain  that  no  other  structure  is  included,  and 
that  pressm-e  controls  the  pulsation  in  the  aneuiism. 

9.  _The_  needle  should  now  be  threaded  with  the  ligature 
which  is  carried  round  the  artery  as  the  needle  is  with- 
drawn; the  ligatm-e  should  then  be  tied  in  a  roef  knot. 

10.  Should  much  of  the  sheath  have  been  imavoidably  sepa- 
rated from  the  artery,  Im-o  ligatm'eshad  better  bepassed,  and 
the  artery  divided  between  them.  I  c[uestion  if  this  will 
not  always  be  found  the  safer  method  ;  it  is  now  the  one 
generally  used  by  several  of  the  siu'geons  at  St.  Bartholo- 
mew's. 11.  Some  form  of  antiseptic  ligatm'o  should  be 
used,  as  carboUzed  silk,  chromicized  catgut,  ox-aorta,  or 
kangaroo-tail  tendon,  but  the  best  material  can  hardly  be 
said  to  have  been  determined.  I  have  always  used 
kangaroo-tail  tendon  myself,  and  have  found  it  answer 
admu-ably.  Formerly,  when  ordinary  silk  ligature  was 
used,  one  end  of  the  ligature  was  left  out  of  the  wotmd 
by  which  the  ligature  might  be  removed  when  it  had  cut 
its  way  through  the  vessel.  Now  however  when  an 
aseptic  hgatm-e  is  used  both  ends  should  be  cut  short,  as 
the  hgatiu-e  will  become  absorbed,  organized  or  encysted. 
12.  The  womid  should  be  accurately  imited,  drained  if 
deep,  and  dressed  antiseptically. 

Ligature  of  special  arteries.— The  cojoroN  caro- 
tid ARTERY  may  require  tying  for— 1.  Wound  of  the 
artery ;  2,  a  punctured  wound  near  the  angle  of  the  jaw 
or  tonsil ;  ;3,  aneurism  of  the  upper  part  of  the  artery  or 
of  one  of  its  branches ;  4,  orbital,  intracranial  and  cirsoid 
aneurism  ;  and  5,  aneurism  at  the  root  of  the  neck  (distal 
ligati  u-e).  The  artery  mav  be  tied  either  above  or  below  the 
omo-hyoid.  When  practicable  it  slionld  be  tied  above,  as 
it  IS  here  more  superficial,  and  the  risk  of  suppuration  ex- 
tending beneath  the  deep  fascia  into  the  chest  is  avoided. 
Tilt  livjli  ojirrf.Ui<m,  or  ligature  above  the  omo-hyoid.  Make 
an  incision  three  inches  in  length  with  its  centre  opposite 
the  cricoid  cartilage,  along  the  antei-ior  edge  of  tlio 
storno-mastoid  muscle,  i.e.,  in  a  lino  drawn  from  the 
storno-clavicular  articulation  toa])oint  midway  between  the 
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angle  of  jaw  and  the  mastoid  process  (Fig.  213,  i).  Divide 
the  skin,  superficial  fascia,  platysma  and  deep  fascia.  Draw 
the  anterior  edge  of  the  sterno-mastoid  gently  outwards, 
and  the  artery  will  be  felt  pulsating  in  the  angle  formed 
by  the  omo-hyoid  with  the  sterno-mastoid.  Open  the 
sheath  on  its  inner  side,  and  pass  the  aneurism-needle 
from  without  inwards  to  avoid  injuring  the  vein  which 
slightly  overlaps  the  artery  on  its  outer  side,  and  keep  its 
point  close  to  the  vessel  lest  the  pneumo-gastric  nerve  be 
included  in  the  ligature.  The  small  descendens  noni 
nerve  runs  superficial  to  the  sheath,  and  if  seen,  should 
be  avoided.  The  superior  thyroid,  lingual  and  facial 
veins  cross  the  artery  to  open  into  the  internal  jugular 
vein.  Should  they  impede  the  operation,  divide  them, 
having  first  applied  two  hgatures.  The  low  operation,  or 
ligature  below  the  omo-hyoid.  Make  an  incision  in  the 
same  line  as  for  the  high  operation  but  lower  in  the  neck. 
Draw  the  sterno-mastoid  outwards  and  the  sterno-hyoid 
and  thyroid  inwards  and  the  artery  vrill  be  felt  beating  in 
the  angle  formed  by  tlie  omo-hyoid  ■with  the  sterno- 
thyroid. Pass  the  needle  as  before  from  without  inwards, 
taking  especial  care  not  to  injure  the  vein  which  on  the 
left  side  slightly  overlaps  the  artery.  The  head  should 
be  kept  fixed  after  ligature  hy  some  form  of  splint.  The 
chief  danr/ers  after  ligatm-e  are — 1.  Cerebral  mischief 
from  partial  cutting  off  of  the  blood  supply  to  the  brain  ; 
2,  a  low  form  of  pneumonia  from  interference  with  the 
blood  supply  of  the  pneumo-gastric  centre  ;  3,  suppui-ation 
descending  into  the  mediastinum;  and  4,  suppuration  of  the 
sac  when  tied  for  aneurism.  TheaiUaicral  circulation  (Fig. 
79)  is  carried  on  by  the  anastomosis  of — 1.  The  vertebral 
with  opposite  vertebral.  2.  The  inferior  with  the  su])erior 
thyroid.  3.  The  internal  carotid  -unth  the  opposite  internal 
carotid  through  the  circle  of  Willis.  -1.  The  deep  cen-ical 
with  the  princops  cervicis.  o.  Branches  of  the  external 
carotid  with  the  corres]ionding  branches  opposite  side 
across  the  middle  line  of  the  neck. 

The  extj'.u.xal  axb  ix'i'kkxat.  cAnorm  akteries  may 
be  tied  by  an  incision  .similiir  to  that  for  the  common 
carotid,  but  higher  in  the  neck.  A  point  to  remember  is 
that  the  internal  carotid  is  in  ])osition  at  first  external  to 
the  external  ciirotid  and  of  liirgor  size. 

Tiiio  i.ixoTAi,  AHTERY  may  require  ligature  for  h.ifmor- 
rhage  in  cancer  of  the  tongue,  and  as  a  preliminary  to 
excision  of  the  tongue.  Make  an  incision  along  the  greater 
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cornu  of  the  hyoid  bone  (Fig.  213,  g),  divide  the  skin, 
superficial  fascia  and  platysma,  hook  up  the  submaxillary 
gland,  and  a  few  touches  of  the  director  will  expose  the 
triangle  bounded  below  hj  the  anterior  and  posterior 
belly  of  the  digastricus,  and  above  by  the  hypoglossal 
nerve.  Scratch  cautiously  through  the  muscular  fibres  of 
the_  hyo-giossus  which  forms  the  floor  of  this  triangle, 
taking  care  not  to  injure  the  lingual  vein  which  is  super- 
ficial to  the  muscle ;  the  lingual  artery  will  be  seen  or  felt 
lying  upon  the  middle  constrictor  of  the  pharynx.  The 
vessel,  however,  is  often  abnormal,  and  consecjuently  may 
not  be  found  in  the  usual  situation. 

The  faciae  artery  is  readily  tied  at  the  anterior  edge 
of  the  masseter,  where  it  can  be  felt  beating.  It  lies 
anterior  to  its  vein. 

The  superior  thyroid  artery  can  seldom  require 
tying  except  for  wounds  of  the  neck  as  "cut  throat," 
and  as  a  preliminary  to  I'emoval  of  the  thyroid  body. 

The  TEiiPORAL  artery  may  require  ligature  for  cir- 
soid aneurisms  or  a  wound  of  the  vessel.  It  can  be 
readily  secm-ed  at  the  spot  where  it  is  felt  beating  as  it 
crosses  the  zygoma  just  in  front  of  the  external  auditory 
meatus  (Fig.  213,  h,  p.  582). 

The  .subclavian  artery  may  be  tied  in  the  tJiird  part 
of  its  course  for— 1,  axillary  aneurism;  2,  aneurism  at  the 
root  of  the  neck  (distal  ligature) ;  3,  ruptured  axillary 
artery ;  4,  secondary  htemorrhage  after  amputation  at  the 
shoulder- joint;  and  5,  as  a  preliminary  to  the  latter 
operation.  The  head  having  been  drawn  w^ell  back,  the 
face  turned  to  the  opposite  side  and  the  shoulder  depressed, 
drawdown  the  skinovorthe  clavicle,  make  anincision  along 
the  middle  third  of  that_  bone  through  the  integuments 
and  platysma,  so  as  to  avoid  injuring  the  oxtornal  j ugiilar 
vein,  and  let  the  tissues  slip  up  again  (Fig.  213,  f).  Next 
divide  the  deep  fascia  on  a  director,  and  tlio  posterior  edge 
of  the  sterno-mastoid  will  be  exposed.  Hold  aside  or  divide 
if  necessary  the  external  jugular  or  any  other  V(nn  that 
may  be  in  the  way,  but  do  not  injure  the  suprascapular 
artery,  as  this  is  one  of  the  chief  vessels  by  which  the 
collatoral  circulation  will  sub.sc(|uently  be  carried  on. 
Search  with  the  finger  and  director  for  the  scalene  tubercle 
m  the  triangle  boiuided  by  the  rniio-hyoid  above,  the 
clavicle  below,  and  the  scalenus  aiiti(aiso"n  the  inner  side- 
the  artery  will  bo  felt  i)ulsating  behind  the  tubercle', 
it  has  tlio  veni  in  front  of  it,  but  on  a  lower  plane,  and 
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the  brachial  plexus  above  it.  Pass  the  needle  from  above 
downwards.  The  arterj',  if  necessary,  may  be  tied  in  the 
second  part  of  its  course  by  extending  the  incision  inwards 


Fro.  79. — Diagram  to  .sliow  the  collateral  oivciilation  after  lijiaturc 
of  common  carotid,  Kiiliclavlaii  and  axillary  artcric.«.  .\.  Common 
carotid  ;  n.  Internal  carotid  :  o.  Kxiernal  carotid  ;  i>.  Vcrtcliral  ; 
K.  Circle  of  Willis  ;  f.  liasilar  :  r,.  Snhclavian  ;  n.  Thyroid  axis  : 
I.  Inferior  thyroid  :  j.  Snperiortliyroiil :  K.  Occiiiital  :  I..  Priiicciis 
ccrvicis;  m.  Ueeii  cervical ;  n.  Transversalis  colli ;  o.  Supra.^caiiular: 
1'.  Posterior  scapnlar  ;  q.  Dor.salis  scapnhc  :  u.  Intra-scapular  ; 
s.  Sulisoapiilar  :  T.  Lon;;  thoracic  ;  v.  Sliort  thoracic  ;  v.  Superior 
intercostal  ;  x.  Internal  mammary  ;  y.  and  ■/..  .Aortic  in(ercost.als. 

and  ])aiiially  dividing  the  scalenus  nnticus.  Lipdurc  of 
the  first  part  has  been  so  uniformly  fatal  hitherto  that  it 
will  not  bo  described.  The  priuci/ia!  arrkleids  that  may 
occur  din-iiifr  li,ii:ature  in  the  third  part  of  its  ccnirsc  are — 
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1 ,  injm-y  of  the  external  jugular 
vein  or  other  veins,  and  jirofuse 
venous  htemorrhage ;  2,  wound 
of  the  sac  of  the  aneurism;  3, 
punctiu'e  of  the  pleiu'a;  4,  inclu- 
sion of  the  lowest  coitl  of  the 
brachial  plexus  ;    5,  injury  of 
the  phrenic  nerve.     The  'rhi.ef 
dangers  after  Ii</a.tii.re  are  pleu- 
risy, sui)puration  of  the  sac,  and 
secondary    hfemorrhage.  The 
collateral  cireiiliif  idit  {Vig.  79)  after 
ligature  of  the  third  portion  is 
carried  on  by— 1,  the  suprascapu- 
lar andi)ostcrior  scapular  arteries 
anastomosing  with  the  infrasca- 
pular  and  sulxscapular  and  dor- 
salis  scapuhe  arteries ;  2,  the  in- 
ternal mammary,  superior  inter- 
costal and  aortic  intercostal  ar- 
teries anastomosing  with  the  lono- 
and  short  thoracic  arteries.  ° 
The  axillary  artery  can 
seldom  require  ligature  except 
for  wound  or  rupture  (p.  187). 
In  its  continuity  it  may  be  tied 
mthe  first,  second,  and  third  part 
of  its  course.    In  the  third  part 
it  can  be  readily   sficiu'ed  by 
making  an  incision,  v^nth  the 
arm_  raised,  through  the  skin  and 
fascia  along  the  inner  border  of 
the  coraco-brachialis  and  biceps. 
Jn  the  first  and  second  jiurts  of 
its  coiu'so  it  lies  below  the  ])ec- 
toral  muscles,  and  to  ex])os(!  it 
so  deep  a  dissection  is  r(M|niri'd, 
tliat  ligaturf!  of  the  subclavian  is 
]>refcrable.  dollaterdl  Hrndatiov 
■soe  Figs.  79  and  80. 

TlfK   BI!AC'HI,\L   ARTKIIY  may 

reqnin^  ligature  for— 1,  wound 
of  tlu^  a,i'tery;  2,  ancuiism  at 
tlif  bend  of  tiie  flbow;  .'j,  woiiiiil 
of  tli<'  ])almar  arch.  It  niiiy  b(!  tiiul 


Fig.  80. — Diagram  to  show 
the  collateral  circulation 
after  ligature  of  the  axil- 
lary, brachial  and  radial 
and    ulnar   arteries,  a. 
brachial ;  u.  Radial  ;  c. 
Ulnar ;  ii.  Superior  pro- 
fuiula  ;   n.   Inferior  pro- 
funda ;   V.  Anastomotica 
magna  ;  a.  Iladial  recur- 
rent ;  It.  Interosseous  re- 
cui-rcnt,  ;  i.  Anterior  and 
K.  jiosterior  ulnar  recur- 
rent: .1.  axillary;  l.  Com- 
iridu  interosseous  ;  jr.  pos- 
teriorinterossenus ;  n.  An- 
eriorintcrosseous;  o.  o.  An- 
tei-ior  a,n(l  ])osteriin-  car- 
I'al ;  V.  Deep  pahnarai-ch  ; 
Q.Snpcrlicial  jialniar  arch  ; 
It-  J'osteridrcircnnillcx  ;  s. 
.Sul)seap\dar. 
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in  any  part  of  its  course.  Make  an  incision  along  the  inner 
edge  of  the  "biceps  ia  a  line  drawn  from  the  anterior  fold 
of  the  axilla  to  the  middle  of  the  bend  of  the  elbow  through 
the  integuments  and  deep  fascia,  avoiding  the  basibc  Tcia 
which  lies  over  the  course  of  the  artery  but  superficial  to 
the  fascia.  The  median  nerve  crosses  the  artery  along  the 
middle  of  its  com-se  from  without  rawards.  At  the  htnd  of 
the  elbow  make  the  incision  obbquely  from  ^-ithin  out- 
wards and  divide  the  semihmar  fascia  of  the  biceps,_  and 
the  artery  will  be  foimd  between  the  tendon  of  the  biceps 
on  the  outer  side  and  the  median  nerve  on  the  inner  side. 
The  collateral  circulation  (Fig.  80)  when  the  artery  is  tied 
belowthe  inferior  profunda  is  carried  on  by  the  anastomosis 
of  the  superior  profunda  with  the  radial  and  interosseous 
recim-ent  and  anastomotica  magna;  and  of  the  iaferior 
profunda  with  the  posterior  ulnar  recurrent. 

The  radial  a:s'd  ulx^vh  artekies  may  be  tied  for — 
1,  aneurism  of  either  vessel,  or,  2,  wound  of  the  palmar 
arch ;  but  it  is  a  question  whether  ligature  of  the  brachial 
is  not  in-eferable  in  the  latter  case  as  the  anastomosis  be- 
tween the  radial  and  ulnar  and  the  carpal  and  interosseous 
arteries  is  so  free  (Fig.  80).  Eoth  arteries  in  the  _ca.?e  of  a 
wound  of  the  palmar  arch  need  to  be  tied.  This  is  best 
done  at  the  wrist,  where  they  are  superficial  and  can  be 
felt  pulsating.  The  radial  'lies  between  the  supinator 
longus  and  the  flexor  carpi  radialis ;  the  ulnar  between 
the  innermost  tendon  of  the  flexor  sublimis  digitorum, 
and  the  flexor  carpi  ulnaris,  by  which  it  is  slightly  over- 
lapped. An  incision  about  an  inch  long  through  the 
integuments  and  deep  fascia  parallel  to  the  course  of 
either  vessel,  is  all  that  is  neces.sary  to  expose  them.  In 
the  case  of  the  ulnar,  however,  the  flexor  car]ii  ulnaris 
may  have  to  be  held  aside.  The  aneurism  needle  should 
be  passed  from  the  ulnar  to  the  radial  side  to  avoid  the 
nerve  which  lies  to  the  ulnar  side.  In  the  case  of  tlie 
radial,  the  needle  mav  be  passed  either  wny,  as  the  radial 
nerve  at  the  wist  is  not  in  contnct  with  the  artery.  >o 
harm  will  ensue  if  the  veuEO  comites  are  tied  witli  their 
respective  vessels.  The  radial  artery  in  the  vpi>cr  third 
lies  deeply  between  the  supinator  longus  and  pronator 
radii  teres.  INfake  an  incision  in  a  line  drawn  from  the 
middles  of  the  bend  of  the  elbow  to  half  an  inch  mlernal 
to  the  styloid  process  of  the  radius.  ;<ei^;irale  the 
muscles  aiid  the  artcrv  will  be  exposed.  Ihe  radial 
nerve  in  this  situation  is  .some  cUstauce  to  the  outer  side 
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of  the  ai-teiy  Ligature  of  the  ulnar  in  ike  upper  third  is 
more  difficult  as  it  lies  beneath  the  superficial  flexor 
muscles.  Make  au  mcisiou  four  inches  long  in  a  lino 
ch-awn  from  the  frout  of  the  internal  condyle  to  the  radial 
side  of  the  pisiform  bone.  Seek  the  mterval  between  the 
flexor  carpi  uhiaris  and  the  flexor  sublimis  digitorum. 
Separate  these  muscles  and  the  ulnar  nerve  will  be  seen. 
Work  superficial  to  the  nerve  and  the  artery  wiU  be 
found  betwec.n  the  i^cxor  subhmis  and  flexor  p'ofimdus 
digitorum.  Por  Collateral  circulation  see  Fig  80 
fo,  1  ^^^^^/'^  '."^'t?,  ^^I'TERY  may  reqiiii-e  "ligatui-e 
ri\Zi  ^^rrT'  ™  .^^^  '   -  secondary  haemor- 

rhage from  the  femoral  ;  3,  a  wound  of  the  vessel  itself. 
A  Ime  drawn  from  half  an  incli  below  and  a  little  to  the 
left  of  the  umbihcus  to  the  middle  of  Poupart's  ligament 
indicates  its  com-se     Make  a  curved  incision  beginmng  a 
httle  external  to  the  centre  of  Poupart's  ligament  iip- 
wards  and  outwards  for  about  three  inches  towards  the 
anterior  superior  spine  of  the  ilium  (Pi-.  924  c  ]  Divido 
he  skm,  superfici^d  and  deep  fascii,  aml  the  apLem^' 
of  the  external  oblique,  cut  more  carefully  through  the 
mternal  obhque  and  transversahs  muscles,  and  the  fascia 
ransversahs  will  be  exposed.    Divide  this  T  a  Siec  o 
taking  care  not  to  injure  the  peritoneum.    Sei^arate  the 
peritoneum  gently  from  the  psoas  muscle,  aml  let  an 
assistant  press  it  carefidly  upwards  and  inwards  The 
artery  will  now  be.  felt  beating  at  the  inner  pa  t  of  the 
wound  along  the  inner  border  of  the  psoas     Pass  the 
aneurism  needle  from  within  outwards  to  avoid   Srin  ' 
he  vem  which  bes^  to  the  inner  side  of  the  artery  The 
Z  fl  °^       S«'^ito-crural  nerve  lies  on  the 

crJS^itl^'i  1  r'"''r^^"'^  ^^"^  ^''^  ^leferens 

cross  t  just  before  It  passes  under  Poupart's  ligament. 
Thech^e/accM  that  may  occur  during  ligature^are 

7  At,  °  Pei-itoncum;  2,  wound  of  the  vein  • 
3  wound  of  the  spermatic  cord  ;  4,  wound  of  the  epigastric 
rt  ji'Tf  t'^^  circumflex  ilixc'vS 

The  /ny  .i«.^«.,s.  after  ligature  are  (iangrene  of  the 

hmb;  2,  peritonitis;  3,  secondary  ha,inorrhi,%e.  Should 

muse  De  tiled.    It  this  fails,  nothini-'  is  loft  bnt  fh,. 
desperate  expedient  of  cutting  down%n  the  bloedm" 
vessel  and  trying  to  secure  it.    Davy's  lever  si  oidd  n 
used  to  control  tbe  h^omorrhage  duH„o  Jo  m  m  /; 
The  peritoneum  will  be  probably  open^^^.n;;'^;^^^;;^ 
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hardly  be  hoped  for.  The  collateral  circulation  (Fig.  SI) 
is  carried  on  chiefly  by  the  anastomosis  between  the  in- 
ternal mammary"  and  deep 
ejiigastric  ;  the  ilio-lumbar 
and  circumflex  iliac ;  the 
gluteal  and  external  cir- 
cumflex ;  the  obturator  and 
internal  circumflex ;  the 
sciatic  and  the  superior  per- 
forating and  internal  cir- 
ciunflex. 

The  commox  iliac  ar- 
tery has  been  ligatured  for 
aneurism  of  the  external 
iliac  and  for  gluteal  aneui-- 

ism  ;    THE  IX'TERXAL  ILIAC 

-ARTERY,  also  for  gluteal 
aneurism.  Both  may  be 
reached  by  prolonging  the 
incision  for  ligature  of  the 
external  iliac,  and  both 
have  recently  been  tied 
through  the  peritoneum. 
P)Oth  operations  have  beer 
hitherto  attended  -with  the 
most  unfavourable  results. 
For  collateral  circulation  see 
Fig.  81. 

The      SITERFICTAL  EE- 

jKiRAL  ARTERY  may  bo 
ligatured  for: — 1.  Wound 

Yit.  SH . — Diagram  of  the  colla- 
teral circulation  after  ligature 
pf  the  comiiioii  iliac,  external 
and    internal  iliac,  femoral 
anil  aiicries  of  lover  extrem 
ity.    A.  Common  iliac  :  n.  Ex 
tornal  iliac  :  c.  Intcrt.al  iliac 
V.  ],ast  lumbar  :  n.  llio-lum 
fj.  Ciicnmflox  iliac;  ii.  Oliturator;  t.  Gluteal 
K.   Sciatic  ;  I..  ]''xtcriial  circnnillex  ;  m.  Pro 
Internal  circnnillex  ;  o.  Femoral  ;  v.  Comes  ischiatici 
Qc^cj.  rcrforating  ;  H.  .\nastomotica  magna  :  ss.  Superior  articular 
TT.  Inferior  articular  ;  u.  Tibial  recurrent  :  v.  rojiliteal  ;  w.  An 
terior  tiliial  ;  x.  I'ostcrior  tibial  ;  y.  Peroneal. 


bar 
.1.  1 
fnnda 


V.  Kpigastric 
iteral  sacral  : 


LIGATTJEE  OF  ARTERIES. 


301 


of  the   artery  itself;   2,   popliteal   aneurism;    3,  he- 
morrhage from   a  wound  of  one  of  the  tibials.  The 
hgatm-e  maj^  be  applied  either  in  Scarpa's  triangle  or  in 
Hunter's  canal.    In  Scarjm's  truuujle  the  artery  is  usually 
tied  at  the  apex  where  the  sartorius  touches  the  adductor 
longus.     If  thought  necessary,  the  line  of  the  sartorius 
may  be  marked  on  the  skin  with  lunar  caustic  by  puttino- 
the  muscle  in  action  before  the  patient  is  auEesthetized*! 
feiightly  flex  the  leg,  and  place  the  thigh  on  its  outer  side 
m  a  position  of  slight  abduction  and  flexion.    A  line 
drawn  from  a   point  midway  between   the  symphysis 
pubis  and  the  anterior  superior  iliac  spine  to  the  ad- 
ductor tubercle  in  this  position  indicates  the  course  of  the 
artery.    Make  an  incision  about  three  inches  long  in  this 
line,  beginning  about  four  inches  below  Poupart's  lio-a- 
ment ;  cut  through  the  skin  and  superficial  fascia,  ^ud 
divide  the  deep  fascia  on  a  director.    Draw  the  sartorius 
gently  outwards  and  the  sheath  of  the  vessel  will  be 
exposed.    Open  this  in  the  usual  way,  avoiding  the  small 
branch  of  the  internal  cutaneous  nerve  which  crosses  the 
artery  at  this  spot.    Pass  the  anemism  needle  from  within 
outwards  to  avoid  injuring  the  vein  which  lies  to  the 
inner  side  of,  and  a  little  posterior  to,  the  artery.  In 
Hunter's  canal  the  same  line  as  the  above  indicates  the 
course  of  the  vessel.    Place  the  limb  as  before,  and  make 
an  incision  three  or  four  inches  long  in  the  line  of  the 
arteiy  m  the  middle  third  of  the  thigh.    Divide  the 
superficial  and  deep  fascia,  and  the  sartorius  will  be 
exposed.    It  may  be  known  by  its  fibres  running  down- 
wards^and  inwards.    Draw  the  muscle  to  the  inner  side 
and  the  aponem-otic  covering  of  Hunter's  canal  (known 
by  its  strong  transverse  fibres)  will  be  seen.    Divide  it 
on  a  director,  and  the  artery  will  be  found  lying  between 
the  vastus  intern  us  on  the  outer  side  and  "the  adductor 
longus  and  magnus  on  the   inner  side.    The  vein  is 
bohmd  and  a  little  external  to  the  artery.    The  lono- 
saphenous  nerve  crosses  the  artery  from  the  outer  to  the 
inner  side.    I'ass  the  aneurism  needle  from  without  in- 
wards, keeping  the  point  well  applied  to  the  vessel  as 
the  vein  in  this  situa,tiou  is  usually  very  adherent  to  the 
artery,  lluj  chief  damiers^Xtcv  ligature  aro:-l.  GauKreno- 
i,  secondary  luumorrhago  ;      phl(jbitis  and  pytcmiS  f  roin 
pricking  the  vein  (see  p.  'IM).    The  coUatenU  circn/alion 
(iig.  81)  IS  earned  on  by  the  anastomosis  between  the 
perforating  branches  of  the  profunda  and  the  articular 
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Lranclies  of  the  popliteal  ;  the  descending  branch  of  the 
external  circumflex  and  external  articular  branches  of 
the  popliteal  and  tibial  recurrent ;  and  the  artery  of  great 
sciatic  nerve  and  internal  articular  branches  of  popliteal. 

The  POSTERIOR  tibial  artery. — In  the  upper  third. 
Place  the  limb  on  its  outer  side,  and  make  an  incision  four 
inches  long  j^arallel,  and  half  an  inch  posterior  to  the  inner 
border  of  the  tibia.  Divide  onh^  the  skin  and  superficial 
fascia  in  the  fii'st  incision  to  avoid  injuring  the  long 
saphenous  vein.  Then  divide  the  dee}}  fascia  and  Ax&v: 
the  gastrocnemius,  if  seen,  backwards;  cut  through  the 
tibial  origin  of  the  soleus,  and  the  inter-muscular  fascia 
will  be  exiDosed.  Divide  this  on  a  director,  and  the 
artery  will  be  found  lying  on  the  tibialis  posticus  with 
the  nerve  to  its  outer  side.  At  theanJde. — Make  a  cuiTed 
incision  over  the  artery  a  finger's  breadth  behind  and 
below  the  internal  malleolus.  Divide  the  superficial  and 
deep  fascia  and  the  internal  annular  ligament  and  the 
artery  will  be  found  between  the  tendons  of  the  flexor 
longus  digitoruni  and  flexor  longus  polHcis  with  the  nerve 
to  its  outer  side.    Collateral  circulation,  see  Fig.  81. 

The  AjN'terior  tibial  artery. — A  line  drawn  from 
the  inner  side  of  the  head  of  the  fibula  to  midway  between 
the  two  malleoli  indicates  the  coiu'se  of  the  vessel.  In 
the  upper  third  make  an  incision  about  five  inches  long  in 
the  line  of  the  arterj'  through  the  skin  and  superficial 
fascia  and  look  for  the  innermost  white  line,  which  indi- 
cates the  cellulai'  interval  between  the  tibialis  anticus  and 
the  extensor  longus  digitonun.  Di%-ido  the  deep  fascia 
over  this  line  on  a  director ;  hold  the  muscles  apart  by 
retractors,  and  the  artery  will  be  foimd  on  the  interosseous 
membrane  with  the  nerve  to  its  outer  side.  In  the  middle 
third  the  artery  lies  between  the  tibialis  anticus  and 
extensor  proprius  pollicis,  and  the  nerve  lies  on  the 
artery.  In  the  lower  third  the  artery  lies  between  the 
extensor  proprius  pollicis  and  the  extensor  longus  digi- 
torum  with  the  nerve  on  its  outer  side.  An  incision  in 
the  line  of  the  artery  and  the  separation  of  the  muscles  is 
all  that  is  necessary  to  expose  the  vessel  in  either  of  these 
situations.    Collateral  circidation,  see  Fig.  81. 

The  BoiiSALis  pedis  artery  may  require  ligature  for 
a  wound  on  the  dorsum  of  the  foot.  T  have  twice  seen  it 
tied  for  aneurism  of  the  ves.scl  itself.  Jfako  an  incision 
in  a  line  drawn  from  midway  between  the  two  malleoli 
to  the  interval  l)ctween  the  great  and  .second  toes ;  divide 
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the  skin  and  tlie  superficial  and  deep  fascia,  the  artery 
will  be  found  between  tlie  extensor  proprius  poUicis  and 
the  innermost  tendon  of  the  extensor  longus  digitorum 
As  the  artery  sinks  into  the  sole  it  is  crossed  by  the 
innermost  tendon  of  the  extensor  brevis  digitorum. "  The 
anterior  tibial  nerve  is  on  the  outer  side. 


DISEASES   OF   THE  VEIXS. 

Thrombosis,  or  clotting  of  the  blood  in  a  vein  is  very 
common    and  was  formerly  thought  to  be  always  the 
result  of  inflammation  of  the  vein-wall.    Hence  when 
ever  a  vein  became  thrombosed,  the  condition  was  spoken 
of  as  phlebitis      It   is   now  known,  however,  that  a 
thi-ombus  may  form  m  a  vein  without  any  inflammation 
of  its  walls,  and  that  the  presence  of  a  thrombus  is  in 
some  cases  the  cause  and  not  the  result  of  the  inflam- 
mation    The  causes  of  thrombosis  may  be  considei^ed 
rmc  erthe  following  heads.    1.  67,a«,;..  1 
such  as   may  result   from   injury, '  inflammation,  and 
degenerative  processes.    2.  Changes  in  the  blood,  such  as 
occur  in  septicaemia  and  pyaemia  and  other  affections  in 
which  there  is  a  destruction  of  the  white  corpuscles.  anS 
the  consequent  setting  free  of  the  fibrin  ferment  con- 
tained m  them.    The  exact  nature  of  the  changes  in  tL 
blood  inducing  thrombosis  is,  however,  not  known,  and 
the  above  explanation  is  at  the  best  a  mere  theory.  3 

r7/t'.J"'f/r^f'^/"j''™""''^"^/^'"'-  retard  Jon  or 

o  a  vl  ?  T  f '^•^.(«).^^«^  ^  ligature  is  applied 
to  a  vein  (i)  when  a  vein  is  compressed  by  a  tight 
bandage,  tumour  or  contraction  of  a  cicatrix ;  (c)  when 
the  blood  flows  feebly  through  a  vein  owing  to  weak 
action  of  the  heart  induced  by  age,  fevers,  loss  of  blood 
eV-c.  o.  Ihe  pr,-srn<:e  of  a  foreign  body  not  covered  by  endo- 
thehum  a  i^ieco  of  ligature,  an  embolus,  an  a-lreadv 
fonned  thrombus.  or  the  protrusion  of  a  new  growth  into 
the  lumen  of  a  vein. 

Metjiod  of  c,-ienmon  of  the  <//,ro7/, -When  once  formed 
the  thrombus  may  cxten.l  either  with  or  against  the  blood- 
stream.   As  a  rule,  however,  it  takes  the  former  direction 
extending  from  the  smaller  to  the  larger  veins   nm  b,' 
this  way  it  may  at  times  reach  the  hearth  ' 

Appearances  of  a  re.cmt.  ihro7abii. ■^.^Whon  thp  ),],.r.A  ■  4. 
t^st  at  the  time  of  coagulation,  as  wh.,n  rjiin  L  ] 
the  thrombus  will  be  red  throughout,  as  boti  lie  ^li^li 
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and  colourless  corpuscles  equallj'  become  entangled  in  the 
fibrin.  It  will  fill  the  whole  lumen  of  the  vein,  and  at 
first  will  be  soft  and  gelatinous,  and  hut  loosely  attached 
to  the  yein-wall.  When,  on  the  other  hand,  the  clot  is 
formed  gradually  whilst  the  blood  is  in  motion,  as  when 
the  clot  is  deposited  on  an  unhealthy  vein-wall,  the  clot 
is  laminated,  and  firmly  adherent  to  the  wall,  and  will  be 
either  white  or  tinged  with  red,  according  to  the  rate  at 
which  it  is  formed.  A  post-mortem  clot  may  be  distin- 
guished from  the  above  in  that  it  does  not  adhere  to  the 
wall  of  the  vessel,  nor  as  a  rule  entirely  fill  its  lumen. 
It  is  never  laminated,  although  it  may  consist  of  two 
layers,  one  white  and  one  red. 

Changes  in  the  thrombus. — 1.  The  clot  may  become  con- 
verted, together  with  that  portion  of  the  vein  in  which  it 
is  contained,  into  a  fibrous  cord.  Thus  it  first  loses  its 
red  colour  from  the  disappearance  of  the  red  corpuscles, 
then  becomes  firmer,  more  adherent  to  the  wall  of  the 
vein,  and  finally  indistinguishable  from  it_.  The  miniite 
changes  which  occur  in  this  process  are  similar  to  those 
ah-eady  described  in  the  healing  of  an  artery  after  injury 
(page  116).  2.  The  clot  may  undergo  calcification  and 
become  converted  into  a  so-called  vein-stone  or  phlebobth. 
which  may  either  bo  foimd  free,  or  attached  to  the  walls 
by  a  pedicle.  3.  The  clot  may  soften  and  disintegrate, 
forming  a  pultaceous  reddish  material  or  a  yellowish-red 
puriform  fiuid,  the  latter  change  being  probably  duo  to 
the  action  of  septic  micro-organisms.  4.  The  clot  may 
shrink  to  one  side  of  the  vein,  or  become  tunnelled  by  the 
blood,  or  it  may  be  slowly  carried  away  by  the  circulation 
without  causing  any  mischief.  The  tunnelling  oi  the  clot 
is  brought  about  by  the  gradual  enlargement  of  the  small 
vessels  which  normally  permeate  the  clot  d^u-ing  its  con- 
version into  a  fibrous  cord. 

The  effects  of  thromhosis  are,  1.  Swetlni;/  (did  (edema  oi 
the  parts  from  which  the  affected  vein  returned  the 
venous  blood.  This  may  completely  or  partially  disa]>- 
pcar,  or  it  may  remain  permanent  constitutnig  the  con- 
dition known  'as  solid  mdema,  according  to  whetlior  the 
lumen  of  the  vein  is  or  is  not  restored,  or  the  collateral 
channels  are  sullicient  for  the  requinMuents  of  the  circu- 
lation. A  good  exnm])lo  of  nnlema  from  thrombosis  is 
furnished  1)V  the  so-called  white  leg.  or  phJe<imusia  aU>a 
dolens,  so  coiiimon  after  parturition  as  the  result  of  the 
extension  of  the  clot  from  the  utcniio  veins  through  the 
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iliacs  to  the  femoral.     2.  Gamjrene  occasionally  occurs 
alter  the  plugging  of  a  large  vein  where  the  collateral 
circulation  is_  insufficient  to  relieve  the  engorgement  of 
the  part,  and  is  necessarily  of  the  moist  variety     3  Fhle- 
M'^^  ov  inflammation  of  the  vein-walls,  may  ensue,  and 
will  take  a  simple  or  a  spreading  and  suppurative  form 
ac^cordmg  as  the  thrombus  is  of  a  simple  or  of  a  septic  or 
infective  nature.    4.  Embolism,  owing  to  a  portioA  of  a 
thrombus  being  swept  away  by  the  blood-stream  and 
becoming  lodged  m  a  distant  vessel.    The  way  in  which 
this  detachment  may  take  place  is  shown  in  Fig.  35 
p.  148.    It  the  thrombus  is  of  a  simple  character,  no 
harm  may  ensue  :   but  if  septic  or  infective,  the  embolus 
will  also  be  septic  or  infective,  and  set  up  a  like  inflam- 
mation m  the  part  where  it  becomes  arrested.  (See 
1  ij^fifiiKi,  p.  145.)  ^ 

.%Hs.— When  the  deep  veins  are  pluo'o.ed  the  onlv 
evidence  of  the  thrombosis  will  be  signl  of^lVuctioi  tJ 
the  circulation  m  the  veins  below,  such  as  a'dema  or 
dilatation  of_  the  superficial  veins.  When,  however  a 
superficial  vein,  as  one  of  the  saphenas,  is  affected,  th;re 

i  nnd  ?  'T^"  i^"  '^■"^^^'^S-  ™  tJ^e  situation 'of  the 
^ein,  and  some  tenderness  on  pressure  and  feeling  of 
st^ness  on  movement.  Should  inflammation  of  the  ve  n 
loUow  from  the  presence  of  the  thrombus,  there  will  be 

A^S:r  ""'^  '''""^'^  '^^^^  ('^'^ 

rre«<«e,,<     Absolute  rest  in  the  recumbent  position  is 
Stdc:       "  portion  of  the  clot  .should  becoml  detSed 
1^  important  organ,  as  the  brain,  or  plug 

the  pulmonary  artery,  and  sudden  death  ensue.  Wherf 
there  i.s  much  a.dema,  the  part  should  at  first  be  elevated 
and  subsequently  evenly  and  firmly  bandaged. 

i  iiLEBiTis   or  inflammation  (;f  "veins,  may  be  divided 
into  the  .simple,  and  the  septic  or  spreading. 
J^imple  phMniis,  formei-ly  known  as  adhesive  phlcbiti, 
IS  a  simple  local  inflammation  of  the  vein- wall,  and  nm' 
iovol"''*'.^!'  Resolution,  obliteration  of  the  veil  uuS, 
rarely  m  the  formation  of  a  localized  a,bscess.    (  Vm  - 

?ctiv    H^'"  1^  '-""^^tion  of  anon  in- 

toctivo  thrombus  m  a  vein.    4.  (iout  or  the  -outv  d  , 
thes.s.         Certain  conditions  of  the  system  fho  o.  ,;; 
nature  of  which  is  not  known,  the  phlebiti?  b,  b  H 
spoken  of  a,s  idiopathic.  paicoiu,  beuig  tliun 

w. 
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PatJwhyy. — The  walls  of  the  vein  become  infiltrated 
with  leucocytes  and  swollen,  whilst  a  thrombus,  should 
not  such  already  be  jiresent  as  the  cause  of  the  inflam- 
mation, will  foi'm  in  the  interior  of  the  A-ein.  Changes 
similar  to  those  already  described  under  thi-ombosis  may 
then  occur  in  the  clot.  Thus  the  vein  may  become 
obliterated,  or  the  thrombus  A'ariously  disposed  of  and 
the  calibre  of  the  vein  restored.  Or  suppui-ation  may 
take  place,  which  however  does  not  spread  unless 
septic  processes  are  set  up  on  the  evacuation  of  the 
pus. 

Symptoms. — There  is  the  same  cord-like  swelling  in  the 
affected  part  of  the  vein  as  in  simple  thrombosis,  but  the 
skin,  at  least  when  a  superficial  vein  is  involved,  is  dusky- 
red  and  ccdematous,  and  pain  is  more  severe  on  pressure 
and  on  moA'ement.  When  a  vein  of  large  size  is  alfected, 
there  will  be  in  addition  signs  of  obstruction  to  the  venous 
circulation.  The  gouty  form  is  either  associated  with 
ordinary  gouty  inflammation  in  the  foot  or  joints,  or 
occurs  with  little  or  no  evident  provocation  in  persons  of 
marked  gouty  constitution,  or  with  a  gouty  inheritance. 
It  is  more  especiallj'  characterized  by  its  symmetry,  ap- 
parent metastasis,  and  frequent  recurrences. 

Tlte  treatment  is  similar  to  that  of  thrombosis.  "Where 
there  is  much  jiain,  an  ointment  of  glycerine  and  bella- 
donna may  be  smeared  over  the  vein,  or  lead  and  opium 
lotion,  or  hot  linseed -meal  poultices  may  be  applied. 
Should  an  abscess  form,  it  must  be  o]iened  with  anti- 
septic precaiitions,  care  being  taken  not  to  disturb  the 
clots,  f'aline  purgatives  should  be  given,  with  potash 
and  colchicum  in  the  gouty,  and  the  patient  placed  on 
low  diet. 

SrTPTRATiVE  riiLEiUTis  is  a  .sjircadiiig.  soj)tic  inflam- 
mation of  the  vein-walls  and  tissues  around.  Causes. — It 
is  due  to  septic  or  infective  inninnnintion  .-spreading  to  the 
vein-walls  or  to  a  thrombus  filling  the  vein.  ThTis.  it  is 
frequently  met  with  in  connection  with  C()iii])(iiuid  frac- 
tures, ill-conditioned  stumps,  acute  necrosis,  osteomyelitis, 
diifnse  cellulitis,  malignant  pustule,  facial  carbuncle,  &c. 
It  may  also  follow  the  opening  of  an  abscess,  tlio  result  of 
sinqile  phlebitis,  if  septic  or  infective  processes  arc  allowed 
to  tiikc  ])lace  in  the  wound.  /'aihotni/i/.—Thc  coats  of  the 
iiilliuiied  vein  become  red,  swollen,  and  in  iilaces  soft  aiid 
iliflhient,  and  the  thrombus  .softened  into  a  lairulcnt  flnid, 
whilst  micro-organisms  are  found  both  in  it  and  in  the 
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nn?"Sn  gradually  extend  up  the  vein 

hv       1  '^1^*^^  thrombus  be  caJrLd  Jwa ' 

by  the  blood-stream,  metastatic  abscesses  inMistant  nTrfl 
and  general  blood-poisoning  will  result  f,^,  /?,  ? 

norbes^St^U   t  fsS^^^^^^^^  ^^^--^ 
and  the  condition  of  the%  Jnf  S"^;^;^^^- 
be  ascer  amed  on  ^  post-morion  examinatiL  beint  3 
,7^!n    T  '"'.f  ""'"i-'''''  '^''^^        controlling  01  a^^eS' 

appllclbt  m'Si  be  -e  ;Ta;e  ""^he'^'^r^*  ^« 
.^eldom  limited  to  a  supcSc^i  ;eS      "  ^^^^'^--'^t-n  - 

i«  pSiS^^ZTn^^  Slated  "^^^ 

undergone  certain   d^Stive  Ihnntes 

condition  IS  most  common  in  the  vefirs"of  fl.o  1  ''"'"^ 

The  causes  may  be  considered  nnrir.,,  +1,    1  i 

tinn  ,-T,  f;,„       i"il't-aea.    2.  Ubsti-uction  to  the  circuit 

veins,  such  as  may  be  exerto     ,\  bv  fl"'"'°i 

a  tumour  of  the  uLnLT ol' 5iS;:i;S:i  s  oif 

(i)  by  an  an.nirism  of  the  abdominal  aorh  on  A    ■  7 

x  2 
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accumulation  of  blood  in  the  veins  of  the  lower  extremity. 
5.  Severe  muscular  exertion,  -whereby  an  increased 
amount  of  blood  is  driven  from  the  deep  veins  by  the  con- 
traction of  the  muscles  into  the  sui^erficial.  Some  authors 
consider  this  the  chief,  if  not  the  only  cause  of  varicose 
veins  of  the  lower  extremities.  They  maintain  that  the 
pressure  of  the  blood  first  produces  a  dilatation  of  the 
superficial  veins  where  the  intermuscular  veins  empty 
into  them ;  that  this  dilatation  being  frequently  repeated 
becomes  permanent ;  that  the  valves  in  consequence  are 
unable  to  close  and  protect  the  veins,  and  being  thrown 
out  of  use  gradually  undergo  atrophy,  whilst  the  weight 
of  the  column  of  blood, ^from  the  inefficiency  of  the  valves, 
becomes  further  increased,  and  the  veins  still  further 
dilated.  B.  Changes  in  the  veiii-ivaUs.— These  consist 
principally  in  an  hereditary  weakness,  want  of  muscular 
tone,  and' inflammatory  softening  of  the  walls.  Yaricose 
veins  are  more  common  in  men  than  in  women,  owing  to 
their  more  frequent  exposure  to  the  exciting  causes  ; 
women,  however,  are  peculiarly  liable  to  them  during 
pregnancy. 

Fatholoqy. — A  varicose  vein  is  lengthened,  dilated,  and 
frequently  tortuous  (Fig.  82),  the  dilatation  being  espe- 
cially marked  where  the  intermuscular  veins  open  into 
the  superficial,  and  at  the  situation  of  the  valves.  The 
middle,  and  to  a  less  extent  the  outer  coat,  are  often 
greatly  thickened  by  the  formation  of  fibrous  tissue,  but 
the  inner  coat  shows  little  change.  In  the  dilated 
portions  immediately  above  the  valves  the  coats,  on  the 
other  hand,  may  be  found  greatly  thinned,  so  that  the 
vein  may  give  way  at  those  situations.  The  valves  them- 
selves, from  the  dilatation  of  the  veins,  cease  to  be  of 
service,  and  become  atrojihicd  and  frequently  reduced  to 
mere  ridges  or  fibrous  cords.  Thus  tlie  intravenous 
prcssm-o  in  the  segment  below  is  increased  as  the  cohunn 
of  blood  in  the  up])er  part  of  the  vein  is  no  longer 
supported  by  the  valves.  The  deep  veins  are  generally 
involv(!d  in  the  varicose  condition,  and  the  smaller  radicals 
returning  the  blood  to  the  varicose  vein  from  the  skin 
often  sliaro  in  the  dilatation.  The  skin,  in  consequence 
of  the  obstruction  to  the  vimous  retiu-n,  becomes  con- 
gested and  chronically  infiamed  [varimse  eczema),  and 
frequcntlv  gives  wav,  producing  an  ulcer  {varicose  iih-r) ; 
whilst  at' times  the  "pressure  of  the  vein  causes  thinning 
of  the  skin,  and  this,  Avith  the  wall  of  the  vein,  may  give 
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way,  and  lifenioiThage  result.  When  the  valves  have 
been  destroyed,  the  hremorrhage  may  be  very  severe, 
and  even  terminate  in  death,  as  the  blood  sometimes  flows 
backwards  from  the  hea.rt  thi'ough  the  proximal  end,  as 
well  as  through  the  distal  end  of  the  vein. 

The  symptoms  usually  complained  of  are  fatigue  and  a 
sense  of  fulness  of  the  limb  after  exorcise  or  long  standing, 
and  perhaps  cramp,  coldness  of  the 
feet,  swelling  and  oedema  of  the 
ankle,  and  numbness  of  the  leg. 
Sometimes  there  is  deep-seated  pain. 
The  tortuous  vein  or  veins  meander- 
ing up  the  leg  is  a  characteristic  sign 
which  cannot  be  mistaken.  When 
the_  smaller  radicals  are  affected 
blmsh  clusters  of  minute  veins  are 
visible  here  aud  there,  especially 
about  the  ankle  and  knee. 

The  treatment  may  be  palliative  or 
radical.  Palliatlw  'treatment  consists 
locally  in  supporting  the  dilated 
vein  by  an  elastic  stocking  or  by  a 
Martin's  or  an  ordinary  bandage, 
and  reducing  the  hours  of  standing 
where  possible.  The  bowels  at  the 
same  time  should  be  regulated,  and 
the  general  health  improved  by 
tonics,  iron,  &c.  Badical  treatment 
should  only  be  undertaken  under 
exceptional  cii'cum stances,  as  1,  when  a  vein  appears 
likely  to  burst ;  2,  when  there  is  a  knotted  mass  of  large 
voms  m  one  or  more  situations,  giving  rise  to  much  pain 
and  mconvenience ;  3,  when  an  intractable  ulcer  is  pre- 
sent;  and  4,  when  the  varicosity  is  chiefly  confined. to  a 
single  vein. 

Many  methods  of  operating  have  been  proposed.  The 
object  aimed  at  in  all  is  to  oblitenite  the  vein,  either,  1, 
by  exciting  adhesive  inflammation  as  by  acupressure,' 
coagiilating  injections,  ligature,  or  caustics  :  or  2,  by 
excising  a  portion  of  the  vein  itself.  Acupressure  consists 
m  passing  a  needle  beneath  the  vein  in  several  situations, 
and  compressing  the  vein  l)otwoen  the  needle  and  a  piece 
of  bougie  placed  over  the  vein  by  means  of  a  figure-of-S 
suture.  Th(!  injerlions  cliiody  employed  are  ])crchlorido 
<>t  iron  and  carbolic  acid,    if  tlicy  are  used,  the  vein 
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should  be  compressed  above  till  the  blood  at  the  spot 
of  injection  has  had  time  to  coagulate.  If  a  subcutaneous 
ligature  is  employed,  it  should  consist  of  carbolized  silk  or 
some  other  antiseptic  material.  The  caustic  method  con- 
sists in  placing  Vienna  paste  in  various  situations  over 
the  vein  ;  it  sets  up  inflammation  and  ulceration  of  the 
skin,  which  spreads  to  the  vein  and  causes  its  oblitera- 
tion. Excision  of  a  portion  of  the  vein  after  a  Hgature 
has  been  applied  above  and  below  is  a  method  commonly 
employed  at  St.  Bartholomew's  Hospital,  and  appears  on 
the  whole  to  be  the  best  and  most  certain  method  of 
radical  cui'e.  Whatever  ojjeration  is  undertaken,  how- 
ever, the  patient  should  be  kejit  at  rest  in  the  recumbent 
position  to  prevent  a  portion  of  the  thrombus  becoming 
detached  and  the  consequent  danger  of  embolism  in 
vital  organs ;  whilst  the  stricte.st  precautions  should  be 
taken  to  kcej)  the  wound  aseptic,  lest  .supinu'ative  phlebitis 
and  its  consequences  {sajircemia,  septiewmia,  iiycemia) 
ensue. 

There  are  two  chief  varieties  of  noevus,  the  capillary 
and  the  venous,  but  both  forms  may  be  combined. 

The  CAPILLARY  N^EVITS  or  lolexiform  angioma  con- 
sists of  a  mass  of  dilated  and  tortuous  capillaries  bound 
together  bj''  a  scanty  amount  of  connective  tissue.  These 
nawi  are  most  common  on  the  head,  neck,  face  and  chest: 
and  occur  as  small,  flat,  or  slightly- elevated,  red  or 
purplish-red  patches  on  the  skin  or  mucous  membrane, 
.'''ometimes  they  are  spread  oTit  as  a  thin  layer  covering 
perhaps  the  greater  part  of  one  .side  of  the  face,  and  are 
then  known  as  jtort-iuinc  marks.  The  blood  can  be 
pressed  out  momentarily,  but  returns  when  pressiire  is 
removed.  Their  rate  of  growth  vnries  :  sometimes  it  is 
quick,  at  other  times  it  is  slow  ;  or  they  maj-  remain 
stationary,  or  disappear  spontanecnisly.  Treatment. — The 
sirialler  na)vi  may  rendily  be  destroyed  bj-  nitric  acid  or 
cthylate  of  sodium.  Tliosc  known  as  "  ]i<>rt-winc  marks  " 
should  be  loft  alone. 

TllK  VENOUS  N.ENTS  or  cavrriions  angioma  consists  of  a 
nunilifn'  of  cavernous  spaces  lined  with  endothelium  and 
comnmnicatiiig  witli  cMch  other,  and  with  the  arteries  on 
the  one  hand  and  the  veins  on  the  other.  They  form 
distinct  tumours  bound  together  by  delicate  connective 
ti.ssuo  sometimes  contnining  fnt.    The  blood  in  them  is  of 
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a  dark  venous  colour.  Thej^  are  generally  subcutaneous, 
but  may  likewise  occur  beneath  a  mucous  membrane. 
They  are  always  congenital.  They  aiDpear  as  iri-egular, 
nodular,  soft,  compressible  tumours,  easily  emptied  by 
pressure,  but  c[uickly  refilling,  and  .swelling  up  on 
coughing  or  ciying.  When  under  a  mucous  membrane 
they  are  of  a  bluish-purple  colour.  The  skin  or  mucous 
membrane  covering  them  may  be  natural,  or  it  may  be 
affected  with  the  capillary  Variety  of  nievus.  Theii- 
favourite  seats  are  the  lips,  cheeks,  scalp,  organs  of 
generation,  back,  and  nates.  They  may  gradually 
increase  in  size,  remain  stationary,  or  undergo  a  sponta- 
neous cure. 

Treatment.  — The  indications  are  to  remove  or  to  destroy 
the  na?vus  with  as  little  scarring  as  possible.  This  may 
be  done  by,  1,  excision  with  the  knife;  2,  ligature;  ;•(, 
coagulating  injections  ;  4,  setons;  5,  electrolj^sis. 

1.  Excision  luith  the  Imife  is  a  rapid,  painless,  and 
effective  method,  and  Avhere,  as  in  the  lip,  by  removing  a 
V-shaped  piece  a  mere  linear  scar  is  left,  is,  perhaps,  the 
best.  To  avoid  hpemorrhage,  however,  the  incision  should 
be  made  wide  of  the  growth. 

2.  Ligature  is  a  sm-e,  simple,  and  safe  method,  but  is 
pamful,  .slow,  and  leaves  a  scar.  The  ligature  may  be 
applied  in  .several  ways.  All  that  can  here  be  said  is  that 
the  ligature  should  consist  of  whip-cord  or  China  silk; 
that  It  should  be  apjdied  by  a  ntevus  needle,  either  sub- 
cutaneously,  or,  if  this  is  impracticable,  through  an  in- 
cision made  in  the  skin  round  the  nsevus ;  and  that  it 
.should  be  tied  tightly  in  a  reef  knot  to  ensure  complete 
strangulation. 

■i.  Coarjulaiiiig  iujcrtious.—The  materials  most  often 
used  are  perchloride  of  iron,  carbolic  acid,  and  chloride  of 
zinc.  (_)n]y  a  drop  or  two  should  be  injected,  as  other- 
wise sloughing  may  occur,  or  the  coagulation  may  spread 
to  the  blood  in  the  veins,  and  embolism,  resultin"- 
perhaps  in  sudden  death,  may  ensue.  To  avoid  this 
accident  the  base  of  the  na'vus  must  bo  compressed  by  a 
clamp  or  a  ligature  during  and  for  a  short  time  after  the 
opoi'atioii. 

4.  Si'iuvs. — A  siiaiilo  tluead,  or  one  soaked  in  per- 
chloride of  iron,  passed  througli  the  iifovus  and  left  in 
tor  a  week,  may  elfoct  a  cure  by  causing  adhesive  in- 
llamination.  Tliis  method  is  .sometimes  useful  whore 
others  arc  ina])]ilicable. 
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5.  Electrolysis  is  indicated  when  it  is  imj^ortant  to  save 
the  skin  and  reduce  the  scar  to  a  minimum,  as  in  venous 
ntevi  about  the  face.  It  consists  in  j^assing  two  or 
more  needles  into  the  nceTiLS  in  different  situations,  and 
sending  a  weak  constant  current  thi-ough  them;  or 
better,  j^assing  needles  connected  only  with  the  positive 
pole  of  the  batterj'  into  the  nfevus,  and  rubbing  a  rheo- 
phore  connected  with  the  negative  pole  over  the  skin  of 
some  other  part  of  the  bodj\  Should  bubbles  of  gas 
escape  the  current  must  be  reduced  in  strength.  Before 
removing  the  needles  from  the  nse^-us  the  current  should 
be  reversed  for  a  few  seconds  in  order  that  the  salts  of 
iron  may  be  formed  around  the  needles,  and  so  prevent 
bleeding  from  the  punctures.  The  operation  must  be 
repeated  many  times,  as  if  too  strong  a  cm-rent  is  used 
sloughing  will  take  place. 

Arterial  yakix,  or  a  dilated,  tortuous  and  ii-regularly 
pouched  condition  of  an  artery  similar  to  that  of  a  vein 
in  varix,  cirsoid  axeurisji,  or  a  pulsating  tumour  com- 
posed of  several  lengthened,  dilated  and  pouched  arteries, 
and  axeurisjM  by  AXASTOirosis,  or  a  localised  dilatation 
of  arteries,  veins,  and  capillaries,  are  too  rare  to  requii-e 
description  here. 

diseases  of  the  lyjiphatics. 

LYMrHANGiTis  or  inflammation  of  the  lymphatic  ves- 
sels is  generally  associated  with  more  or  les.s  inflammation 
of  the  lymphatic  glands.  (Aiuses. — The  most  common 
cause  is  the  absorption  of  septic  or  of  infective  products 
from  a  wound,  which,  liowever,  is  often  very  trivial,  such 
as  a  simple  scratch,  abrasion,  sting,  or  iiuncture:  more 
rarely,  the  inflammation  may  follow  upon  n^ere  irritation 
of  the  skin,  as  a  chafe  of  the  heel,  excessive  friction,  or 
su7i-burn.  Fathohf/>/. — The  walls  of  the  lymphatics  be- 
come infiltrated  with  cells,  swollen,  and  .softened,  whilst 
the  endothelium  is  ,shed,  and  the  lynrph  contained  in  the 
vessels  often  undergoes  coagulation.  'I'lic  inflammation 
spreads  to  tlie  surrounding  tissue,  but  seldom  liiglier  in 
the  course  of  the  lymjihatics  than  the  first  set  of  glands, 
which  also  become  swollen  and  infiltrated  and  arrest  the 
further  absorption  of  the  sejitic  jiroducts.  It  mav  iermi- 
v(dc  in  resolution,  or  in  su])])uration  in  and  around  tlie 
glands,  or  more  nirely  around  the  lymphatics  tliemselvos. 
yometimes  tlie  septic  products  appear  to  escape  the  glands, 
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and  general  blood-poisoning  ensues.  S>/mptoms.—In 
severe  cases  lymphangitis  generally  begins  with  a  chill 
or  rigor,  lollowed  by  high  temperature  and  fever,  and 
perhaps  vomituig  and  diarrhcea.    Red  lines,  when  the 
superhcia  lymphatics  are  affected,  are  seen  running  from 
the  wound  to  the  nearest  lymphatic  glands,  with  here  and 
there  erysipelatous-hke  patches  of  redness.     There  is 
generally  pam  and  tonderiioss,  especially  in  the  region  of 
the  .swollen  g  ands,  aud  swelling  and  a'dema,  sometimes 
of  the  whole  hmb.    It  may  be  diagnose.l  from  phlebitis 
b}  the  redness  being  superficial  an<l  in  the  course  of  the 
l^vmphatics  not  m  the  course  of  the  veins;  by  the  absence 
of  the  cord-hlie  and  knotty  feel  of  plugged  veins  and 
by  he  presence  of  glandular  enlargomontT  from  e^ysipe- 
b3  the  redness  havuig  no  defined  margin,  and  gene- 
ally  rnnnmgm  hues.  The  treatment  consists  in  attemlino- 
U^l^iZT'"^      ^^^I'^^^ioii'  '^ll^^ying  other  soiuces  of  irri- 
tation that  may  be  present,  and  placing  the  inflamed  part 
1  nnl'S  elevated  position.    Hot  fomentations  or 

an  1?  ^;  °  ^^^"^fff  '-^^"^  belladonna  may  be  applied, 
and  ab.sc  S8es  should  be  opened  as  soon  as  they  form  If 
any  swelling  is  left,  pressiue  in  the  form  of  Scott's 

SSi^JeJSr'""^"  "-3^  be 

Wh Jrf tZ"''""'  ^f^'l  °'  L,^'-^^i="AXGiECTASis  is  very  rare. 
When  the  superficial  vessels  are  affected,  "  the  varix  fii-,st 
appears  m  the  form  of  smaU  elevations  giving  The  sk  n 
an  api  c  ^     ,      compared't?  the^ind  of  an 

cJ'vS  J^,^    V-'''''^^^'  ^^^'^'^       ^"'-''^  of  kittle  vesicles, 
coveied  with  a  thm  layer  of  dermis."    (Erichsen  )  At 
rmes  the   dilated  lymphatics   form   dikmct  tuioiu 

^md'£ST"1"^-  .^:'--'--'^-yb^ht  elastic  pressi^e 
aiul  piotcction  from  injury  or  irritation. 

LvMPnATic  VISTULA  or  LYJiniORrai.EA,  though  ex- 
cechngly  rare,  is  a  condition  sometimes  met  with,  and 
:nore  especially  111  the  gToin,  scrotum,  or  labium.  'lUs 
^id  to  be  due  to  a  wound  of  a  lymphatic,  or  to  the  givin- 

S;:st:.r™"^^  "^'^  -  5eaiS^ 

LvMniAOK.MT[s,  or  inflammation  .,f  the  lymphatic 
glands,  may  be  acut...  subacute,  or  chronic.  "^P^a^ic 

secondary  to  inlhunination  of  the  parts  f  'om  i^hS^J^ 
an. ■rent  lyini)hatics  proceed.    Indeed  i„  ,,„wf  ;  1 
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The  Ij-mjDbatic  vessels  ttemselves,  although  the  glands 
may  become  extensively  involved,  and  even  suppurate, 
often  escape.  The  inflammation,  however,  rarelj^  ]}vo- 
ceeds  further  in  the  coiu-se  of  the  lymphatics  than  the 
first  series  of  lymphatic  glands,  although  it  often  spreads 
to  the  suirounding  tissues  {pd-i-lyiKplioJeniiis).  The 
changes  in  the  inflamed  gland  are  like  those  of  other  in- 
flammatijOns.  The  whole  gland  is  enlarged,  the  vessels 
dilated,  and  the  lymph-sinuses  cro-wded  with  cells.  Micro- 
organisms, similar  to  those  found  in  the  inflammatoiy 
lesion  giving  rise  to  the  13'mphadenitis,  have  been  dis- 
covered in  the  glands.  The  signs  are  tenderness,  heat, 
pain  and  swelling,  followed  by  redness  of  the  skin  and 
oedema.  The  gland,  at  first  moveable,  becomes  fixed, 
and  if  the  process  rims  on  into  .suiipuration,  the  usual 
signs  of  an  abscess  ensue.  Familiar  examples  of  h-mph- 
adenitis  are  seen  in  the  bubo  of  gonorrhoea,  in  the  tender 
glands  of  erysipelas,  and  in  the  suppm'ating  bubo  of  soft 
chancre.  The  treatment  consists  in  subduing  the  infiam- 
mation  of  the  part  from  which  the  lymphatics  proceed.  I 
painting  the  glands  -w^ith  glycerine  and  belladonna,  apply-  | 
mg  a  hot  poultice,  and,  if  si'ippuration  occm-s,  in  maknig  a  ; 
free  incision. 

Chrov'ic  lynqiliadcnUis  is  very  common  in  strumous 
children,  especially  in  the  neck.  The  affection  of  the 
glands  can  frequently  be  traced  to  some  exciting  cause,  as 
the  irritation  of  pediculi  on  the  head,  eczematous  affec- 
tions about  the  mouth,  enlarged  tonsils,  or  cavioiis  teeth. 
In  other  cases,  it  a]ii)ears  to  depend  upon  tlie  ])reseuco  of 
the  tubercle  bacillus.  See  Struvia  and  'J'i'hercle,  ]ip.  4'2 
and  45.  The  glands  slowly  enlarge,  and  become  infil- 
trated with  small  round  cells;  wliilst  in  the  tubercular 
cases,  non-vascular  area.s  containing  giant-cells,  lymjihoid  ! 
corpuscles,  and  the  tubercle  bacillus  are  found.  The 
enlargement  may  subside,  or  the  iniiauimatory  products 
may  caseatc,  and  sui)puration  occur  in.  or  in  and  aroiuid 
the  gland ;  at  times,  the  caseous  mass  may  dry  up  and 
become  cretaceous,  or  atrophy  or  fibroid  thickening  may 
ensue.  In  rai-e  instances  tlio  tubercle  may  become  dis- 
seminated, leading  to  general  tubcrculo.sis.  Signs.— The 
glands,  when  those  of  the  neck  (the  most  common  situa- 
tion) are  ail'ected,  become  enlarged  ou  one  or  both  sides 
of  the  neck,  without  pain.  They  are  at  first  distinct  and 
moveable,  but  later  often  coalesce  and  become  adherent 
to  the  surrounding  parts.    After  a  time,  they  may  soften 
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and  break  down ;  the  skin  then  becomes  adherent  and  red 
gives  way,  and  a  curdy  jms  is  exuded.  After  the  abscess 
has  thus  opened,  a  portion  of  the  broken-down  rfand  may 
be  seen  m  the  floor  of  the  ulcer,  the  edges  of  which  are 
bluish-pmk,  and  undermined.  See  Strumous  Ulcers.  The 
lUcers  are  very  indolent,  and  when  finally  healed,  leave 
characteristic  raised,  puckered,  pinkish  -  white  scars. 
Concomitant  signs  of  struma  are  frequently  present. 
rreatment.-.^ny  source  of  irritation,  .such  as  pediculi 
carious  teeth,  &c.,  should  be  sought  and  removed,  ancL 
the  patient,  if  strumous,  treated  as  indicated  at  p.  45. 
The  glands  had  better  be  left  alone,  unless  suppuration 
threatens  when  they  should  be  removed.  If  an  abscess 
has  already  formed  it  should  be  opened  early  to  prevent 
scarrmg  This  may  be  done  by  a  small  incision,  after 
which  the  capsule  of  the  gland  may  be  cleared  out  by  a 
Volkmann  s  spoon.  Should  an  indolent  ulcer  or  sinus 
remain,  as  often  happens  if  the  abscess  is  allowed  to 
brn-st  spontaneously,  it  should  also  be  scraped  with  a 
y  olkmann  s  spoon,  and  its  edges  destroyed  by  nitrate  of 
silver  or  potassa  fusa,  or  better,  cut  awav 

Lymph.iijekoma,  or  non-inflammatorv  enlargement 
of  the  lymphatic  glands,  consists  of  a  simple  hypertrophy 
of  the  gland  tissue,  and  is  often  associated  with  /euka-mia 
or  an  increase  of  the  white  corpuscles  of  the  blood,  and 
with  a  general  hypertrophy  of  the  adenoid  tissue  of  the 
body  especially  01  the  spleen.  The  cause  is  unknown. 
Une  01  two  glands  only  may  be  affected  (simple  lum,,ha- 

Sands  T\  ''f^^^^''^^  Svoin,  or,  indeed,  \dl  ihl 

g  ands  of  the  body   together  with  the  adenoid  tissue  in 

f,?r  '^^''^  t^^'^V  Tlie  enlargement  differs 

fiom  that  ol  the  inflammatory  affections,  in  that  the 
glands  remain  free  and  distinct,  and  form  smooth,  rounded 
or  egg-shaped,  firm,  elastic,  and  generally  painless  swell- 
ings, which,  a.s  a  rule,  do  not  suppurate.    When  one  or 

aZcSl"?  f  T  V''  '^"l^^'-"^'^.  tlio  general  health  is  not 
aitected,  but  when  many  are  involved,  and  esncciallv 
"anidir""'"'"l  -itl^  a  leuka3mic  condition,  the 
rapidly    emaciates,    becomes   auicmic,    the   spleen  on- 

uSVn'suu'r         'l-P'^y.^-^y  «et   in,    U  death 
usuallj  K.sults  trom  (^^-haustlon,  or,  it  may  be,  from 
the  pressure  of  tlu3  enlarged  glands  upon  the  tnicl  ea 
bronchi,  or  some  vital  organ.    7Ve«i.,n,/.-Where  one  m- 
two  glands  alone  are  .„,.,.god  they  may  be  vtn^.l^X^ 
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where  large  mimb-^rs  are  affected,  no  surgical  treatment 
is  of  any  avail,  although  if  a  gland  is  pressing  upon  the 
trachea,  &c.,  it  may  be  removed,  or  tracheotomy  per- 
formed. In  the  nou-leukasmic  forms,  arsenic,  in  increasing 
doses,  may  be  given  internally,  with  iron  and  cod-liver  oil. 
For  the  treatment  of  the  disease  when  associated  with 
leuktemia,  see  a  work  on  Medicine. 

LYMPHO-SAHCOiiA  is  the  term  sometimes  applied  to 
primary  sarcoma  occurring  in  a  lymphatic  gland.  (See 
Sarcoma,  p.  74.) 

DISEASES  OF  XEEVES. 

Neuritis,  or  inflammation  of  nerves,  occiu-s  in  the 
sheath  or  connective  tissue  binding  the  nerve-fibres 
together,  and  is  therefore  a  perineiuitis,  or  interstitial 
neuritis,  and  not  an  inflammation  of  the  nerve-substance. 
Causes. — Injury,  cold,  rheumatism,  syphilis,  tubercle, 
lead-poisoning,  gout,  diphtheria,  alcoholism,  and  fevers. 
Pathology. — In  the  acuter  forms,  the  nerve  appears 
slightly  red  and  swollen,  and  later  infiltrated  with 
inflammatory  exudation.  In  the  more  chronic  cases  the 
sheath  and  interstitial  connective  tissue  ajjpear  thickened, 
whilst  the  nerve  fibres  are  more  or  less  atrophied.  When 
following  an  amputation,  partial  division  with  laceration, 
or  gunshot  injiuy,  the  inflammation  generally  spreads  up 
the  nerve  from  the  seat  of  injmy  {ascending  neuritis). 
Si/mptoms. — There  may  be  tenderness  on  jiressure,  or  con- 
tinuous pain  with  exacerbations  in  the  course  of  a  nerve 
and  its  iieripheral  branches,  tingling  and  numbness  in  the 
part  supplied  b^'  it,  and  occasionally  spasm  of  the 
muscles.  The  pain  is  generally  worse  at  night,  and 
increased  on  movement.  At  times  the  nerve  may  be  felt 
to  be  swollen,  and  there  may  bo  loss  of  sensation  or 
nmsctilar  jiaralysis  in  the  part  it  supplies.  The  acute 
cases  are  attoudod  Avith  slight  fever.  In  the  traumatic 
form,  pressure  at  the  seat  of  injury,  or  over  the  bulbous 
end,  may  cause  great  pain  and  nuiscular  spa.sm.  Treat- 
The  cause,  if  possible,  should  be  removed,  alcohol 
fdrbiddcn,  iind  a])]iropriate  remedies  given  if  there  be 
gout,  syidiilis.  or  signs  of  lead-poisoning,  &c.  Locally, 
hot  fon'icnt.ations  or  leeches,  or  belladonna  and  glycerine 
may  bo  n]iplieil,  and  later,  blistering  fluid  along  the 
course  of  the  nerve.  Absolute  rest  of  the  part  .supplied 
by   the   nerve   is   ini]ierative.    In  the  traumatic  form 
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folio-wing  amputation,  stretching  the  nerve  relieves  for 
a  time ;  but  cutting  out  the  bulbous  end,  division  of 
the  nerve,  or  resection  of  a  portion,  though  said  to  do 
good,  have,  in  my  experience,  failed  to  do  so.  Percussion 
of  the  nerve  is  veil  spoken  of. 

NEim.iLGiA  is  the  term  applied  to  pain,  generally  of  a 
paroxysmal  and  violent  character,  in  the  course  or  distribu- 
tion of  a  sensory  or  mixed  nerve.  The  causes  of  neuralgia 
are  very  various.  Thus,  it  may  be  due  to — 1,  pressure  on 
a  nerve  by  a  tumour  or  aneurism,  or  involvement  of  its 
end  in  a  scar ;  2,  the  presence  of  a  foreign  bodj^  in  a 
nerve  ;  3,  inflammation  of  a  nerve  from  injiu-y,  exposure 
to  cold,  &c.  ;  4,  irritation  or  injury  of  another  nerve  or 
its  endings  transferred  or  reflected — e.y.,  supra-orbital 
nem-algia  due  to  carious  teeth,  pain  in  the  back  conse- 
quent on  uterine  disease  ;  5,  some  constitutional  con- 
dition, as  debility  indiiced  by  excessive  child-bearinsi-, 
mental  depression,  hysteria,  exposm-e  to  mahiria,  &c" ; 
6,  disease  of  the  central  nervous  system  ;  7,  unknown 
caiises.  Symptoms. — The  usual  sign  is  pain  in  the  dis- 
tribution or  course  of  a  nerve  or  of  se^-eral  ner-\-es 
generally  violent,  shooting,  paroxysmal,  and  tingling! 
At  times  it  may  be  attended  with  spasm  of  the  muscles, 
hj-persecretion  of  the  glands  and  derangements  of  pig- 
mentation of  the  hair  and  skin.  The  pain,  except  when 
it  depends  upon  neimtis,  may  often  be  relieved  by  pres- 
sure. It  is  most  common  in  the  fifth  nerve,  tic  doidwreu.r, 
the  sciatic  nerve,  sciatica,  and  intercostal  nerves,  'pleuro- 
ilynia.  At  other  times  it  is  localized  to  one  organ,  as  the 
testis  or  breast,  or  to  a  joint.  A  special  form  known  as 
epileptiform  neuralgia,  or  incurahh  tic,  sometimes  affects 
the  fifth  nerve.  The  paroxysms  are  of  short  duration, 
but  pf  a  most  excruciating  character ;  thej^  recur  at  -^-ary- 
ing  intervals,  and  are  brought  on  by  the  slightest  cause, 
as  pressm'e  over  the  bony  canal  through  which  the  nerve 
emerges  on  the  face,  a  draught  of  cold  air,  taking  food, 
&c.  The  pathology  of  it  is  quite  unknown.  Binipfe 
neuralgia,  i.e.,  pain  the  cause  of  which  is  not  apparent 
often  simulates  organic  disease.  Thus,  pain  in  the  course 
of  an_ intercostal  nerve  may  simulate  pleurisy  ;  neural "•ia 
in  a  joint,  joint-disease.  It  may  be  distinguished  froni 
such  by  the  absence  of  signs  of  inflammation,  of  deep- 
seated  pain_,  and  of  swelling  and  doforuiity ;  by  tho 
presence  of  increased  cutiiucous  sensibility  ;  and  often  h\ 
the  fact  that  firm  pressure  relieves  it. 
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Treatment. — The  first  indication  is  to  remove  the  cause, 
for  which  a  careful  search  should  be  made.    Thus,  carious 
teeth  should  be  extracted,  foreign  bodies  removed,  &c.  ; 
the  general  health  improved  by  tonics,  iron,  quinine' 
fresh  air,  &c.  ;  and  gouty,  rheumatic,  or  other  constitu- 
tional diatheses  combated  by  appropriate  means.  When 
no  cause  can  be  discovered,  the  treatment  must  necessarily 
be  empirical ;  and  when  one  remedy  fails,  another  mus't 
be  tried.     Thus,    internally,    quinine  in  large  doses, 
arsenic,  aconitine  beginning  with  ^  of  a  grain,  nitro- 
glycerine in  one  minim  doses  of  a  one  per  cent,  solution, 
croton- chloral,  gelsemium,  tonga,  antipyrin  and  j^hos- 
phorus,  may  successively  be  given.  Locally,  the  part  may 
be  painted  with  liniment  of  aconite  or  rubbed  with  ointment 
of  aconitine  ;  or  the  continuous  current,  the  actual  cauteiy. 
or  small  blisters  ap]ilied ;  or  morphia  or  osmic  acid  injected 
subcutaneously.    Neurotomy,  or  dividing  the  nerve,  and 
neru-ectomy,  or  cutting  a  piece  out  of  the  nerve,  have  long 
been  practised,  but  are  attended  with  but  very  temporary 
benefit.    Nerve- stretching  holds  out  better  prospects  of 
success.    It  consists  in  cutting  down  upon  the  nerve, 
catching  it  up  with  a  blunt  hook  or  aneurism  needle  passed 
beneath  it,  and  forcibly  stretching  both  the  ]ii-oxinial  and 
distal  ends.    The  strain  that  a  nerve  will  bear  without 
breaking  of  course  varies  with  its  size,  but  it  is  very  con- 
siderable.   The  sciatic  nerve,  which  is  sometimes  stretched 
for  .sciatica,  is  so  strong  that  the  ]tatient  can  be  lifted  up 
from  the  table  by  it  without  its  giving  wav.    This  nerve, 
however,  may  be  strctchf^d  by  what  i.s  called  tlie  bloodless 
method— ?.e.,  by  extending  the  log  on  the  thigh,  and 
foi'cibly  flexing  the  thigh  on  the  body.    The  efi'ect  upon 
the  pain  produced  by  nerve-stretching  is  \  ariously  supjiosed 
to  depend  u]ion — 1,  some  alteration  of  tlio  molecular  ele- 
ments of  the  ]ierve  wliich  may  be  transmitt(>d  to  the  nerve- 
centres  ;  2,  some  alteration  in  its  vascular  or  nervous 
suiDjily ;  3,  the  breaking  down  of  adhesions  which  may 
have  formed  around  it.    This  o])eratiou  is  not  infrequently 
]iractiscd  for  obstinate  opilejiti form  neuralgia.    The  i-eliof 
it  gives  is  unf;)rtunately  not  always  pcruianent,  tliough 
considerabli'  ])eriods  of  iiinnunity  liave  been  gained,  and 
after  the  retui'u  of  the  ]iain  the  ojioration  may  i>e  rejieated. 
At  any  rate  it  appears  to  give  more  lasting  relief  than 
either  neurotomy  oi'  neurectomy.    Cases  of  e])ili'])tiform 
neural.u:ia  that  liiive  resisted  all  other  treatment,  liave,  in 
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several  iastanees,  been  greatly  benefited,  if  not  cured,  by 

the  excision  of  Meckel's  ganglion. 
Tumours  of  >-erves"  whatever  their  structure,  were 

formerly  called  neiu-omata.    This  term,  however,  should 

be  restricted  to  that  rare  form  of  tumour  composed  of 

nerve  elements  ;  whilst  other  tumours  of  nerves  should 

be  called  fibromata,  sarcomata,  &c.,  as  in 

other  situations,  according  as  they  consist 

of  fibrous  tissue,  sarcoma  elements,  &c. 
The  true  neurom%ta  are  exceedingly  rare, 

and  call  for  no  further  mention. 

The  tibroinuta,  though,  like  other  tumours 

of  nerves,  far  from  common,  are  the  variety 

most  frequently  met  with.    They  grow  from 

the_  connective  tissue  either  of 'the  sheath. 

or  its  prolongations  within  the  nerve;  iii 

the  latter    case  the   nerve-fibres   will  be 

spread  out  over  them  (Fig.  83).    They  are 

generally  single,  or  there  may  be  several 

on  the  same  or  ou  different  nerves.  Sl<iiis. 

They  occur  as  painful,  more  or  less  globular 

tumours  in  the  course  of  a  nerve,  and  are 

often  accompanied  by  numbness,  tingdino-. 
and  perhaps  muscular  spasm  in  the  partk 
supplies.    They  can  be  swayed  from  side 
to  side,  but  cannot  be  moved  up  and  down 
m  the  long  axis  of  the  nerve.  Another 
form    of   fibrous  tumour  connected  with 
nerves  is  the  so-called  painful  subcutaneous 
tumour  of  Paget,  which  occurs  as  a  small 
noftulo  beneath  the  skin,  and  causes  the 
most  ox([uisite  pain  when  handled.  The 
trmtment  consists  in  dissecting  the  tumour 
out,  or  if  this  is  impracticable,  removin"'  it 
along  with  the  affected  portion  of  the  nerve,  and  then 
suturing  the  divided  nerve -ends.    If  the  divided  ends 
cannot  bo  brought  into  contact  an  attempt  may  be  made 
to  graft  a  piece  of  nervo  between  them.    The  painful 
subcutaneous  tubercle  is  readily  removed  by  .lissnction 

llui  m.]i.mmata  avG  thQ  next  most  common  tumours 'nf 
n'.'rvos,  and  give  rise  to  similar  symptoms. 
.    J'hn  mrcwaala,  thougli  more  rare,  may  also  bo  nr't  with 
ui  nerves,  and  ai-o  sometiinr.s  multiple  " 

CoxvuLsivE  or  M(;s(;iJLAi!.  'rrc;,  or  histrionic  spasm  as 
.t  IS  sometimes  called,  is  ,i  convulsive  twitchin-l  oj  the 


Fig.  S3.  — 
A  m3dian 
nerve,  with 
a  tumour 
over  wliich 
the  fila- 
ments are 
siiread  out. 
(St.  Bar- 
tholomew's 
Hospital 
Museum.) 
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muscles  of  the  face,  due  to  some  fonn  of  irritation  of  the 
facial  nerve  the  natm-e  of  -which  is  not  known.  It  is  at 
times  associated  with  neui'algia  of  the  fifth  nerve.  Stretch- 
ing the  facial  nerve  just  after  it  emerges  from  the  stylo- 
mastoid foramen  may  be  imdertaken  in  sevei'e  cases, 
as,  for  instance,  where  the  spasm  interferes  with  .sleep, 
&c.,  and  with  a  fair  prospect  of  success. 

Perfokating  vlcek  of  the  foot. — Though  the  pres- 
sure of  a  corn  can  generally  be  traced  as  the  exciting 
cause  of  the  ulcer,  it  would  appear  in  many  cases  to 
depend  upon  changes  in  the  peripheral  nen-es," leading  to 
trophic  changes  in  the  part  and  a  consequent  less  resist- 
ing power  of  the  tissues  to  injury  or  pressure.  It  is  some- 
times associated  with  locomotor  ataxia,  at  times  with 
diabetes,  and  more  rarely  with  spina  bifida.  The  usual 
situation  of  the  ulcer  is  the  ball  of  the  gi-eat  or  little  toe. 
It  is  attended  with  but  slight  inflammation,  and  probing 
causes  hardly  any  pain.  It  may  lead  to  destruction  of  the 
metatarso-phalangeal  joint,  necrosis  of  the  bones,  and 
perhaps  complete  perforation  of  the  foot ;  it  is  sometimes 
the  starting-point  of  gangrene.  There  is  usually  local 
sweating,  lowering  of  tenqicrature,  and  impairment  of 
sensation  of  the  foot  and  lower  thii-d  of  the  leg.  The 
patella-reflex  is  often  lost.  Treatmerd. — Though  the 
ulcer  will  sometimes  yield  to  prolonged  rest,  the  removal 
of  dead  bone,  scraping,  and  other  local  treatment,  am- 
putation is  often  called  for.  Xerve- stretching  has  also 
been  recommended. 

SUEGICAL  DISEASES  OF  THE  SKIX. 

VEKUXiai':,  or  avaims,  are  small  excrescences  on  the 
skin  formed  by  the  hypcrtrojjhy  of  the  pajnlbx'  and  epi- 
dermis. The  i'dUowing  varieties  are  described.  1.  Vtrrucci' 
vnlf/arcs,  or  common  warts,  so  frequent  on  the  hands  of 
children  and  yoiuig  adult.s.  2.  ]'erriica'  seniles,  which 
occur  as  brownish  elevations  generally  about  the  back, 
nock,  and  arms  of  old  peo]ile.  3.  ]'erri(ca'  vecrof/euiav, 
common  on  the  hands  of  ms.secting-room  porters  and 
morbid  anatomists.  4.  VcmrenJ  iiriri.i.  met  with  on  the 
genitals  as  the  result  of  the  irritation  of  gonorrliceal  or 
other  irritant  discharges,  d.  S(i(d  ivarfs.  -which  affect  the 
scrotum  of  chimney-sweeps,  and  arc  so  frequently  the 
starting  ])oint  of  "  sweep's  cancer."  (i.  ('"rtgrnUeiJ  trnris, 
which  take  more  the  form  of  irregularly-shaped  growths 
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than  of  true  warts,  are  not  very  common.  Treatment.— 
Coinmon  ivarfs  often  disappear  spontaneously.  They  maj^ 
he  readily  destroyed  by  such  caustics  as  salicylic,  acetic, 
and  nitric  acid,  or  nitrate  of  silver ;  or  they  may  be 
snipped  off  with  the  knife  or  scissors,  or  ligatured.  Senile 
icwts,  -when  large,  had  better  be  excised.  The  soot  luart 
ought  to  be  removed  at  once  by  the  knife.  The  acid 
nitrate  of  mercury  is  highly  spoken  of  as  an  application 
to  rerrucce  necrogenicce. 

pLAvrs. — Corns  consist  of  locaHzed  thickenings  of  the 
epidermis,  and  although  they  may  occur  on  any  part  of 
the  body  that  has  been  subjected  to  intermittent  pressure, 
are  most  common  on  the  feet,  where  they  are  produced  by- 
tight  or  badly-fitting  boots,  especially  where  high  heels 
have  been  worn,  and  the  weight  of  the  body  has  thus 
been  unnaturally  thi'own  upon  the  toes.    Two  varieties 
are  described,  the  hard,  occurring  on  exposed  parts,  par- 
ticularly the  dorsiim  of  the  toes,  and  the  soft,  situated 
between  the  toes,  where  in  addition  to  pressure,  the  parts 
are  subjected  to  moisture.   A  hard  corn,  on  section,  is  seen 
to  be  more_  or  less  conical ;  and  it  is  the  pressure  of  the 
apex  of  this  cone  upon  the  papillary  layer  of  the  corium 
that  causes  the  pain.    At  times  a  bursa  is  developed 
beneath  the  corn.    At  other  times  suppuration  occurs, 
and  the  pus  being   prevented  from   escaping   by  the 
hardened  cuticle,  gives  rise  to  great  tension,  pain,  and 
consequent  mflammation  of  the  skin  and  subcutaneous 
tissue  around,  and  may  even  terminate  in  ulceration, 
which  may  extend  deeply  into  the  foot.    Treatment.— A. 
hard  corn  should  be  pared  down,  and  then  painted  night 
and  morning  with  salicylic  acid  and  collodion.    In  the 
meantime  all  pressure  should  be  removed  by  moans  of  a 
corn  pad,  or  a  hollow  moulded  in  the  leather  of  the  boot. 
Soft  corns  should  be  allowed  to  become  diy  and  hard  by 
separating  the  toes  by  cotton-wool,  and  dusting  them  with 
a  mixture  of  oxido  of  zinc  and  iodoform,  or  other  form  of 
astnngont  and  antiseptic  powder,  and  then  treated  in  the 
same  manner  as  hard  corns.    Should  suppuration  occur 
beneath  a_  corn,  an  incision  through  it  to  evacuate  the 
pus  will  give  immediate  relief. 

CiiiMir.AiNS  are  local  congestions  of  the  skin  caused  by 
exposure  to  cold  and  damp  in  young  persons  with  a  foobl'o 
circulation.  They  commcmly  occur  on  the  fingers  and 
toes ;  less  frequently  on  the  iiose  and  ears.  They  present 
a  sharply-defined,  bluish-red  blush  of  (;rythoma  disan- 
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pearing  on  j^ressure,  and  slowly  returning.  In  severe 
cases  the  skin  becomes  dusky  and  iJiu'iilish  in  colour, 
and  the  cuticle  gives  way,  lea^-ing  a  raw  sui-face 
{broken  diilUains).  They  are  attended  with  intolerable 
itching.  Treatment. — The  general  circulation  should  be 
promoted  by  exercise  and  good  food,  and  the  local  by 
stimulating  liniments,  the  parts  l)eing  kept  wann  by 
woollen  gloves  or  socks.  When  the  chilblain  is  broken, 
it  may  be  dusted  with  iodoform,  or  dressed  with  oxide  of 
zinc  or  soap-plaster.  Arsenic  internally  apjjears  some- 
times of  service. 

Onychia,  or  onychia  jlaligxa  as  in  severe  cases  it  is 
sometimes  called,  is  a  chronic  unhealthy  inflammation  of 
the  matrix  of  the  nail,  attended  with  ulceration  and  a 
foetid  purulent  discharge.  It  is  most  frequently  met  with 
in  strrmious  children  as  the  result  of  a  crush  of  the  finger 
or  some  slight  injury  ;  but  it  may  depend  on  syphilis,  or 
more  rarely  on  eczema  or  psoriasis  of  the  matrix,  or  its 
inoculation  with  the  parasite  of  ringworm.  In  a  typical 
case  the  end  of  the  affected  finger  is  swollen  and  inflamed 
and  of  a  duskj^  or  livid  red  colour,  whilst  the  nail  is 
blackened,  shrunken,  loosened  fi'om  its  matrix,  sur- 
rounded a,  crescent  of  unhealthy  ulceration,  and  bathed 
in  a  very  foetid  discharge.  It  is  exquisitely  tender  to  the 
touch.  In  scA'Cre  cases  the  ulceration  may  extend  to  the 
bone  and  neighbouring  joint,  and  the  last  phalanx  be  lo.st. 
Treatment. — The  nail,  if  black  and  shrivelled,  should  be 
removed  by  forceps,  the  wound  powdered  with  iodoform 
or  nitrate  of  lead,  or  dressed  frequently  with  a  lotion  of 
liquor  arsenicalis  or  nitrate  of  .silver.  In  strumous  sub- 
jects appropriate  constitutional  remedies  nuist  be  given. 
If  there  is  a  suspicion  of  constitutional  syjihilis,  the  part 
should  bo  dusted  with  calouiol.  or  dressed  witli  blackwash, 
and  mercury  or  iodide  of  potassium  given  internally.  In 
.some  inveterate  cases  it  may  bo  necessaiy  to  scrape  or 
shave  away  the  matrix  or  destroy  it  with  caustics. 

FmiUNCUiAis,  or  ijoil. — A  Iwil  is  a  circuniscribod  in- 
flannnation  of  the  skin  and  subcutaneous  tissue,  termi- 
nating in  gangrene  of  the  central  pnrt.  wliich  is  then  cast 
off  in  the  form  of  a  slough,  jKipulnrly  called  the  core. 
Boils  generally  occur  in  crojis,  one  coming  out  after  the 
otlier  has  hetiled  ;  or  several  small  boils  form  around  a 
larger  contiiil  oiie.  Tliey  arc  usually  situnted  on  the 
n(M'k,  nates,  back  of  the  liand.  and  bnck.  Tliough  most 
common  in  the  young,  they  may  occur  at  all  ages.  The 
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■hnlp  of  "'^'V        predisposing  may  be  mentioned 

change  ot  habit  a  too  exclusively  meat  diet,  diabetes, 
albuminuria,  alterations  m  the  blood  depending  on  acute 
disease  the  emanation,  of  sewer  gas,  change  oi"  season  or 
an,  and  cachectic  conditions  however  induced  The  ex- 
citino-  cause  is  any  local  irritation,  such  as  chafing  of  the 

of  moibid  fluids  mmakmg post-mortem  examinations,  &c. 
But  frequently  no  efficient  cause,  cither  constitutionkl  or 
exciting,  can  be  discovered.  A  micrococcus,  which  is 
always  present  m  boils,  is  thought  by  many  to  be  the 
essen  lal  cause.  Si,ns.-A  boil  begins  as  a  red  i^ple 
sually  with  a  hair  m  the  centre,  and  as  it  increasS 

wellmT'  >i  '  '^r^y^  purplish-red  and  conic  S 

.we  ling,  w  th  a  flattened  apex.    The  inflammation  may 

iml)  More  often  the  cuticle  separates  at  the  apex  a 
vesicle  forms,  bursts,  and  leaves  a  yellow  slou4  ^x! 
posed,  which  IS  cast  off  as  a  central  core  thi-ough  a°sin4 
o  enmg._  Treatrnent.-^Khoil  may  sometimes  be  absofed 
by  plucking  out  the  central  hair,  injecting  with  carbolic 
acid  applying  nitrate  of  silver,  or  painting^it  over  w  th  a 

Poutic'e'^o^^ioT^"'"";  tjlesefaifa  Unseec^meal 

poultice  01  hot  fomentations,  and,  where  there  is  much 

It  Has  broken   a  simple  healing  ointment.    An  incision 

ZltT:^^''l\''T'V\  ^-^^  --«titutional  treat" 
d^et  anrsPr  Sf  ^^"^  ^  l^ygiene,  regulation  of  the 

liet  and  secretions,  administration  of  tonict,  &c.  Arsenic 

rs'Srv^."-  i^'^^-^     times  been  foundliefS 

suWn^n       r  spreading  inflammation  of  the 

1  W  .1  to  so'ne  extent,  the  over- 

sale whir  ."1  gangrene  of  the  affected 

SMie,  which   s  discharged  m  the  form  of  sloughs.  It 
differs  from  a  boil  m  that  it  is  of  larger  size,  has  a  ten 
do„.y  o  spread,  and  is  flattened  instead  of  conicaf ;  the 
IS  greater  brawnmoss  of  the  surrounding  tissues  •  the  skin 
gives  way  atseveral  places  instead  of  at  the  apex  the 

S^ST'  "  '^^'^--^-^  in  the  form  JSinigfc 

ins  O  ld  of  as  a  core  ;  M,nd  it  is  accompanied  by  severe  con 
Stitntional  symptf.ms.     ( W/r.r.—Anv  vitiated  sHfo  ni'  ? 
constitution,  such  as  nny  be  induey^^lo   ^ S 
p^^r  hvmg,  gout,  diabetes,  allniminuria  typhus  or  oil  ^ 
acute  fevers,  j.rolong.d  hictation,  ..u,d  the   ike     Ivi  t  o, 
or  pre.ssiu.e  are  mentioned  as  excitmg  causes,  lu  a 
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said  to  explain  the  frequency  of  its  occurrence  on  the 
nape  of  the  neck,  back,  and  nates.    It  is  more  common 
in  men  than  in  women,  and  does  not  usually  occur  till 
after  the  middle  period  of  life.    It  is  especially  dangerous 
when  associated  with  diabetes,  and  when  it  occurs  on  the 
face  and  scalp.    In  the  former  situation,  suppurative 
phlebitis  of  the  angular  vein,  with  extension  oi  the  in- 
fective thrombi  through  the   ophthalmic  vein   to  the 
cavernous  and  other  blood  sinuses  m   the  skuLl,_  and 
consequent  meningitis  or  general  blood-poisoning,  is  the 
danger  to  be  apprehended.    Symptoms.— It  begms  as  a 
hard  painful  swelliug,  accompanied  by  fever  generaliv  ol 
a  low  tyije  and  with  marked  depression.    The  sweUing 
rapidly  spreads,  and  forms  a  flattened,  generally  more  or 
les's  circular,  elevation  of  the  skin,  siuroundc^d  by  con- 
siderable brawny  indui-ation  and  redness.    At  hrst  red,  it 
soon  becomes  purplish-red,  dusky  or  Hvid.    A  esicles  form 
over  its  surface,  and  on  bursting,  leave  a  number  of  aper- 
tures in  the  skin  through  which  a  greyish-yellow  slougli 
is  seen.    The  apertures  then  coalesce,  and  the  slough  is 
o-radually  thrown  off,  leading  a  granulating  wound :  or 
the  inflammation  continues  to  spread,  and  the  patient  may 
sink  into  a  low  typhoid  or  delii'ious  state,  and  die  of  asthenia 
or  of  blood-poisoning  (saprcemia,  septicemia  or  ITJ-^emia,. 
Treatment.-The  strength  must  be  supported  bv  fliud 
nourishment,  and  stimulants  as  indicated  by  the  pulse  and 
temperature ;  the  patient  should  have  abundance  of  fresh 
air,  and  should  not,  if  it  can  be  avoided,  keep  his  bed. 
Opium  should  bo  given  when  there  is  muchpam  Locally 
a  crucial  incision  was  formeily  a  favourite^practice.  but  it 
is  attended  with  so  much  hemorrhage  that  unless  t  e 
patient's  powers  are  good  it  should  not  be  made.  Some 
?;commend  the  introducticm  of  potassa  fnsa  or  «ie  m^ec- 
tion  of  carbolic  acid  into  the  ..arbnnele,  and  speak  Inghh 
of  both  plans  as  a  method  of  arresting  its  ]n-ogross  while 
still  small.    Others  apply  strap]mig  ivmly  over  it,  heaving 
a     iperturo  for  the  escape  of  the  discliarge  through  the 
centre     Others  again  make  a  subcutaneous  incision  when 
the  e  is  nu  ch  pain  and  tension  :  whilst  by  the  maionty  of 
su^ceo  i   the  expectant  treatment  of  "i^^vehj.oii Iticnig  is 
?  ilowed.    Poultices  are  open  to  the  ob.iection  that  the 
te  d  o  produce  putrefaction  of  tiie  sloughs,  and  as  then 
ch  e  •    s  ■  is  the  application  of  heat  and  moisture,  a  bette 
substitute  is  soine  hot  antiseptic  lotion,  or  spongiopUme 
s teepe    in  hot  antiseptics.    Eecently  scraping  away  tlie 
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sloiiglis  and  diseased  tissues  by  a  Volkmann's  spoon  has 
been  recommended  for  23reventing  septic  poisoning  and 
promoting  healing.  When  the  sloughs  have  separated 
or  have  been  removed,  the  wound  should  be  treated  as  a 
granulating  ulcer,  but  as  it  is  often  slow  in  healing  it 
may  require  stimulation  with  resin  ointment,  Peruvian 
balsam,  &c. 

Lupus  vulgakis  is  a  disease  of  childhood,  and  seldom 
begins  after  the  age  of  puberty.    It  is  characterized  by 
the  formation  of  yellowish-red  nodules  in  the  skin  or 
inucous  membrane,  and  subsequently  by  scarrino-  and 
often  great  destruction  of  the  affected  tissues  and^much 
deformity.    The  cause  is  unknown,  but  it  is  believed  by 
many  to  be  of  the  nature  of  a  local  tuberculosis  dependino- 
on  the  presence  of  the  tubercle  bacillus.  FatJmloyij.—Tiw 
deeper  layers  of  the  corium  become  infiltrated  with  small 
round  cells,  amongst  which  new  capillaries  are  formed. 
In  this  granulation-like  tissue  are  found  non-vascular 
areas  resembling  in  structure  miliary  tubercles,  and  in 
them  the  tubercle  bacillus  has  at  times  been  discovered. 
The  small-cell  infiltration   extends  along  the  vessels, 
sweat-glands,  sebaceous  glands  and  hair-follicles,  and 
may  finally  involve  the  whole  of  the  corium.    The  granu- 
lation-hke  tissue  may  then  either  undergo  atrophy  and  be 
partially  absorbed  without  ulceration,  though  leavino-, 
nevertheless,  a  permanent  scar  {Lupus  non-exedens) ;  or  It 
may  undergo  caseation,  and,  the  cuticle  giving  way,  break 
down  into  an  ulcer  {Lupus  exedens). 

Sifjns.—The  disease  begins  as  reddish  or  amber-coloured 
semi-transparent,  jolly-like  nodules,  the  colour  of  -which 
does  not  completely  disappear  on  pressure.    The  nodules 
later_  become  slightly  elevated,  and   several  coalesce 
forming  larger  nodtiles  or  tubercles,  over  which  the  cuticle 
forms  sUght  scales.    In  the  non-exedcus  variety  the  centre 
of  the  patch  undergoes  atroi^hy  and  partial  absorption 
leaving  a  slightly-depressed  whitish  cicatrix.    In  this  way 
the_  disease  may  become  cured  ;  or  while  cicatrization  is 
taking  ])lace  m  the  centre  the  disease  may  continue  to 
spread  at  the  margins.    In  lujjus  exedens,  the  lupous  iKitch 
n-oaks  down  and  ulcerates,  the  surrounding  skin  often 
bec<miiiig  mflauied.    The  edges  of  the  ulcer  a,re  rais(.l 
whilst  its  base  is  smooth,  red,  iind  spoiigy-lookin.>-  Tho 
ulc.,ratu.n  niay  ].rocc(;(l  gradually  or  rapidly,  aiuf  extend 
through  tlie  skin  or  mucous  membrane  to  the  undorlyin'i- 
structures,  destroying,  as  when  tho  nose  is  attacked,  skiif 
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mucous  membrane,  muscle,  cartilage,  in  fact  everything 
except  bone.  The  favourite  seat  of  lupus  vulgaris  is  tbe 
face,  especially  the  ala  of  the  nose  ;  but  it  may  attack  the 
skin  and  mucous  membrane  of  almost  any  part.  It  is 
more  common  in  females  than  in  males.  From  tubercu- 
lar syphilis,  the  affection  for  -which  it  is  jierhaps  most 
likely  to  be  mistaken,  it  may  be  distinguished  by  the  age 
at  which  it  began,  the  historj^of  the  case,  and  the  absence 
of  concomitant  signs  of  syphilis. 

Treatment. — The  Iujdous  patch  should  be  thoroughly 
scraped  with  a  Volkmann's  spoon,  the  scraping  being  con- 
tinued as  long  as  any  soft  lupoid  material  comes  away, 
and  until  the  tissues  feel  hard  and  resisting  to  the  spoon. 
The  actual  cautery,  or  some  form  of  caustic,  is  then  by 
some  apj^lied  to  the  raw  sru'face,  but  it  is  not  necessary. 
The  wound  should  be  dressed  with  iodoform  or  other 
antisejitic,  and  healing  is  quickly  accomplished  with 
comparatively  little  scarring.  Internallj-,  cod-liver  oil. 
arsenic,  or  the  phosphate  or  the  iodide  of  ii'on,  may 
generally  be  given  with  advantage. 

Lupus  erythematosus  is  a  chronic  inflammation  of 
the  sebaceous  follicles  and  surrounding  connective  tissue. 
Pathology. — The  capillaries  of  the  follicles  become  dilated, 
and  the  tissues  infiltrated  with  small  round  cells.  The 
follicles  then  become  enlarged  and  distended  with  .seba- 
ceous material,  which  exudes  and  forms  gi'easy  scales  on 
the  surface  of  the  kqious  patch.  These  scales,  on  removal, 
are  found  continuoiis  with  the  plugs  of  sebaceous  mate- 
rial filling  the  follicles.  Later,  the  follicles  are  destroyed, 
and  the  infiltrating  cells  converted  into  cicatricial  fibrous 
tissue.  The  cause  is  mikuown,  but  it  is  believed  to  depend 
neither  on  syphilis  nor  on  tubercle.  It  has  not  been  proved 
to  be  hereditary,  and  it  is  not  contagioTis.  Sii/ns. — It 
begins  most  comnronly  on  the  cheeks  or  nose  in  the  form 
of  one  or  more  erythema-like  rod  jiatches,  which  fade 
momentarily  on  pressure,  and  are  often  attended  with 
itching.  The  patches  become  covered  with  greasy  scales 
continuous  witli  the  sebaceous  matter  in  the  enlarged 
follicles.  They  \isually  spread  by  their  slightly  raised 
odg(!s,  leaving  dry,  pale,  depressed  scars  in  tlieir  centre, 
which  are  jjroductive  of  considerable  defonnity.  buf 
ulceration  does  not  occur.  The  disease  is  neai-ly  always 
symmetrical,  affects  most  commonly  the  clieeks  and  nose, 
less  commonly  the  ears,  scalp,  lijiis.  backs  of  the  liands 
and  fingers,  and  after  an  apparent  cure  is  liable  to  a 
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relai^se.  It  is  most  frequent  in  -n^onien,  begins  in  young 
acMt  life,  is  very  chronic  in  its  course,  and  is  often  com- 
plicated by  attacks  of  erysipelas.  Treatment. — The  general 
health  should  be  attended  to,  and  arsenic,  cod-liver  oil, 
or  iron  should  be  given  if  indicated.  Local  treatment, 
ho-n-ever,  is  the  only  efficient  means.  Very  numerous 
appHcations  for  relieving  the  itching  and  promoting 
absorption  have  been  recommended,  such  as  mercurial 
plaster,  iodine,  and  oleate  of  zinc ;  but  the  best  method  is 
linear  scarification,  which  must  be  repeated  from  time  to 
time  for  considerable  periods. 

INGROWING  XAIL  is  most  frequently  met  with  in  the 
great  toe  as  the  result  of  wearing  tight  boots  and  of 
cutting  the  nail  square.  The  tight  boot  presses  the  skin 
oyer  the  sharp  corner  of  the  nail  on  each  side,  and  tdcera- 
tion,  attended  by  the  formation  of  exquisitely  tender  and 
exuberant  granulations,  results,  giving  the  part  the  ap- 
pearance as  if  the  nail  had  grown  into  the  flesh.  The 
condition  is  a  verj^  painful  one,  and  troublesome  to  cure. 
The  treatment  consists  in  wearing  square-toed  boots,  so  as 
to  provide  plenty  of  room  for  the  toes,  and  then  pressing 
a  piece  of  tinfoil  or  lint  between  the  edge  of  the  '  in- 
growing '  _  nail  and  the  overhanging  portion  of  skin. 
Should  this  not  succeed  a  longitudinal  strip  of  nail  should 
be  removed,  and  the  prominent  gi-anulations  and  redun- 
dant skm  shaved  away  to  the  level  of  the  nail,  together 
with  that  portion  of  the  matrix  corresponding  to  the 
strip  of  nail  removed.  As  the  operation  is  excessively 
paniful,  it  should  be  done  under  an  antesthetic ;  or  the 
ether  spray  may  be  used,  or  the  part  painted  with  cocaine. 

Hypertrophy  of  the  toe-nail  occasionally  occm's  as 
the  result  of  neglect  or  chronic  congestion  of  the  matrix, 
and  uiay  assiime  the  form  of  a  horn.  The  treatment  con- 
•sists  in  cutting  away  the  hypcrtroiihied  portion  or  in 
removing  the  whole  nail. 
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SECTION  V. 

Injxtiiies  op  Eegioxs. 
injuries  of  the  head. 

Injuries  of  the  Scalp. 

Contusions  of  the  scalp  are  very  common  as  the 
result  of  falls  or  blows  on  the  head,  and  are  fi'equently 
followed,  especially  in  childi-en,  by  exti-avasation  of  blood, 
and  the  consequent  formation  of  a  iKninatoma  or  blood- 
tumoui'.  In  new-born  infants  such  tumours  are  of  fre- 
quent occurrence  in  consequence  of  severe  jiressui'e  on  the 
head  during  birth,  especially  when  instruments  have  been 
used,  and  are  then  known  as  cephalhccimdumata.  The 

blood  may  be  extravasated 

(1)  between  the  aponeurosis 
and  the  pericranium ;  and 

(2)  between  the  pericrauiiun 
and  the  boue.  In  the  latter 
situation  the  resultinsr 
tumour  IS  ijencrally  circum- 
scribed ;  in  the  former  it  is 
generally  diffuse,  and  in 
some  instances  extends  over 
the  whole  of  one  side  of  the 
head.  The  diffxise  form  can 
only  be  mistaken  for  an 
abscess,  from  wliicli,  liow- 

ever,  it  may  be  distiiigviishod  by  its  sudden  formation  and 
the  absence  of  signs  of  iniianunation.  The  circumscribed, 
which  gives  rise  to  a  soft  fluctuating  tumour  witli  hard 
and  often  sharp  maigins,  is  sometimes  very  difficult  to 
diagnose  from  a  deiiressed  fracture.  In  the  case  of  the 
])Iood-tuniour  the  hard  margins  (which  arc  (hic  to  the 
coagulation  of  the  blood  attlie  circuiiiferencc— the  central 
part  remaining  liuid)  are  raised  above  the  level  of  the  sur- 
rounding bono,  as  may  be  detected  by  passing  the  finger 


Fifl.  84.— A.  Section  of  a  ce- 
Ijlialli.'Btnatoma  ;  and  u.  a  de- 
pressed fracture.  Tlic  dark 
shading  in  A.  represents  tlie 
coagulated  blood. 
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calong  the  scalp  ;  yrliilo  ou  pressing  upon  them  with  the 
finger-nail  the  blood  may  be  displaced  and  the  bone  be 
felt  beneath.  As  a  rule,  the  blood  becomes  absorbed, 
but  ossification  at  times  occurs  in  the  angle  where  tho 
pericranium  is  raised  from  the  bone.  Treinini'nt.—JJndcv 
the  use  of  evaporating  lotions  the  more  superficial  hasma- 
tomata  will  usually  subside.  It  may  sometimes  be 
necessary,  however,  to  aspirate  those  more  deeply  situated. 
If  suppuration  occurs  a  free  incision  should  be  made. 

"WouxDS  OF  THE  sciLP  vary  in  extent  from  a  mere 
scratch  to  an  extensive  denudation  of  the  bone,  and,  like 
other  wounds,  may  be  incised,  lacerated,  pimctui-ed,  or 
contused.  Though  large  portions  of  the  scalp  may  be 
torn  up  from  the  bone,  sloughing  is  very  rare,  as  the 
arteries  which  supply  the  scalp  run  between  the  skin  and 
the  aponeurosis,  and  hence  are  contained  in  the  flap. 
Scalp-wounds  are  frequently  attended  with  sharp  ha?mor- 
rhage  ;  they  are  also  often  associated  with  fracture  of  the 
skull,  search  for  which  should  always  be  made  by  passino- 
the  finger  into  the  woimd.  Moreover,  they  are  apt  to  be 
compheated  by  erysipelas  or  cellulitis  with  the  formation 
of  pus  between  the  aponeurosis  and  the  pericraniiun,  and, 
where  the  bone  has  been  much  contused,  by  suppuratif)u 
beneath  the  pericranium,  in  the  diploe,  or  between  the 
l)onc  and  dura  mater.  ,Supimration  in  any  of  these  three 
situations  may  be  foUowed  by  necrosis  of  the  bone  by 
septicEemia  or  pyaamia,  or  by  inflammation  of  the  brain 
and  its  membranes.  When  a  flap  of  the  scalp  has  been 
completely  detached,  and  even  when  the  pericranium  has 
also  been  lost,  necrosis  need  not  uecessarilv  occur,  since 
granulations  may  spring  up  from  the  bone,  and  cicatri- 
zation ioUow. 

Treatment.— Tho  scalp  should  be  shaved  around  the 
wound,  and  tho  latter  cleansed,  if  necessary,  with  anti- 
septics, dusted  with  iodoform,  and,  if  small'  and  incised 
closed  with  adhesive  strapping  and  supported  by  a  capeline 
or  other  form  of  bandage.    When  large  portions  of  the 
scalp  have  been  stripped  up  but  not  detached,  tho  flaps 
should  be  carefully  re])laced,  a,nd  snciired  by  silver  sutures 
ILomorrhage  is  usually  readily  controlled  by  pressure' 
though  occasionally  it  may  be  necessary  to  'completely 
divide  a  partially  torn  artery  or  to  ajijily  a  ligature.  If 
the  wound  IS  extonsi\  o  the  patient  should  bo  kept  at  rest 
lor  a  few  days,  placed  on  low  diet,  a  smart  purge  given, 
and  a  careiul  watch  made  for  signs  of  suppuration.  Should 
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such,  occur,  the  adhering  uiargins  of  the  wound  should  be 
separated  to  permit  the  free  esca2:)e  of  the  pus,  and  the 
wound  be  allowed  to  heal  by  granulations.  If  pus  forms 
at  some  distance  from  the  wound,  an  incision  must  be 
made  at  that  spot  through  the  scalp,  of  course  avoiding 
the  track  of  any  large  vessel. 

Ivjuries  of  the  Cranial  Bones. 

CoxTusioxs  OF  THE  CE^v^TiAL  BOXES  are  always  serious, 
especially  when  attended  with  a  wound  of  the  scalp,  inas- 
much as  they  are  liable  to  be  followed  by — 1.  Inflamma- 
tion of  the  jDcricranium,  which  may  terminate  in  suppura- 
tion between  it  and  the  bone  and  necrosis  of  the  external 
table  or  even  of  the  whole  thickness  of  the  skull ;  2. 
Suppuration  in  the  diploe,  with  impbcation  of  the  large 
diploic  veins,  and  probablj'  septic;emia  or  pviemia ;  3. 
Suppuration  between  the  bone  and  dura  mater,  and  sub- 
sequent general  meningitis;  4.  Chi-onic  inflammatory 
thickening  of  the  cranial  bones  or  dui-a  mater,  giving  rise 
to  constant  headache,  impairment  of  one  of  the  special 
senses,  ej^ilepsy,  or  even  insanity :  and  5.  Cerebral  abscess. 

Signs.- — Contusions  of  the  skull  are  attended  by  no 
primary  symptoms,  but  should  any  of  the  above-men- 
tioned conditions  supervene  there  will  be  the  usual  signs 
of  inflammation  localized  to  the  injured  spot,  with  more 
or  less  constitutional  distm-bance.  1.  In  simple  peri- 
cranial inflammation  the  symptoms  will  usually  subside 
in  a  few  days.  2.  Should  pus  form  between  the  peri- 
cranium and  the  bone,  there  may  be  chills,  and  perhaps 
ligors,  with  local  signs  of  siippuration ;  whilst  the  bone, 
shoidd  necrosis  occur,  will  become  dry  and  yoUowish- 
bro-s^ai  or  greenish- white  in  colour.  3.  Should  suppura- 
tion ensue  in  the  diploe,  there  will  be  rigors,  followed  by 
high  tcmiierature,  and  jirobably,  later,  signs  of  pya?mia  or 
scpticieniia.  4.  Pus  between  the  bono  and  diu-a  mater 
will  beindicated  bv  headache,  vomiting,  rigors,  mono]ilogiii 
or  hemiplegia,  delirium,  or  stupor,  followed  by  con vailsions 
or  coma  (see  inlracranial  siipiviration)  ;  whilst  locally  a 
circiunscribcd  swelling  may  form  over  the  injured  .«])ot 
{PoIVs  puffy  imnntir),  or  if  there  is  a  wovuul  it  will  become 
dry  !ind  the  bon(!  discf)lourcd. 

'Trcatincnt.—^Vhcu.  from  the  account  of  the  injury,  it 
is  probable  that  the  bone  has  been  contused,  measures 
•should  be  taken  to  ].revent  inflammation  by  rest,  cold  to 


FRACTURES  OF  THE  SKULL.  331 

the  Head,  free  pm-ging,  and,  where  there  is  a  wound,  by 
strict  antiseptic  precautions.  Shoul  d  suppm-ation  be  sus- 
pected between  the  pericranium  and  the  bone,  free  inci- 
sions to  let  out  the  pus  should  at  once  be  made;  wliilst 
slioiild  the  signs  point  to  the  formation  of  pus  between 
the  bone  and  dura  mater,  the  trephine  should  be  applied 
l^or  suppuration  m  the  diploe,  and  the  consequent  septi- 
ca?mia  and  pytemia,  little  or  nothing  can  be  done 

Fractures  of  the  bones  of  the  skull  may  be 
divided  mto— 1.  Fractm-es  of  the  vault;  and  2.  Fractures 
01  the  base. 

1.  Fractures  of'  the  vault.— Cra^s^-s.-Generally 
'Inrct  violence,  as  a  blow  on  the  head  with  a  sharp- 
pointed  body  or  fall  on  a  sharp  edge.  (Blows  with  soft 
bodies  or  falls  on  soft  ground  on  the  head  more  often 
cause  a  fractiu'e  of  the  base,  or  a  fissm-ed  fracture  extend- 
ing over  the  vault  to  the  base.)  Occasionally  fndirect 
^-lolence,  as  a  blow,  say  on  the  front  of  the  head,  causing 
a  li'acture  at  the  back  {fracture  by  contrecoup). 

JumeUes.-The  ivaotuve  may  take  the  form  of  a  simple 
fa^sure  (.fissured  fracture),  or  of  several  fissui'es  radiatino- 

'lJ^TTt^.  '■"'^'■"^'^^  fracture);  or  the 

^kuU  at  the  seat  of  mjmy  may  be  broken  into  several 
pieces  {coinminided  fracture),  one  or  more  of  which  mav 
be  pressed  inwards  below  the  surface  of  the  rest  of  the 
bone  [depressed  Jractare) ;  or  a  portion  of  bone  in  rare  in- 
stances as  m  some  forms  of  sabre-wounds,  may  be  raised 
above  the  surface  of  the  skull  [elevated  fraLre)  At 
t  mes  the  fractm-e  consists  of  a  mere  puncture  of  the  bone, 
^b.  vn  f inwards  into  the  membranes  or  brain  of  the 
shaip  fragments  of  the  inner  table  {punctured  fracture)- 
and  lastly,  the  fracture  may  be  Hmited  either  to  the  outer' 
01  to  the  inner  table  of  the  skull  {partial  fracture).  In 
any  of  these  varieties,  except,  perhaps,  in  the  punctured 
the  scalp  may  remain  whole,  when  the  fracture,  as  n 
other  situations,  is  said  to  be  shajdej  or  there  may  be  a 
wound  of  the  scalp  kvuling  to  the  fracture,  when  t  is  said 

^'^^'^'^^  ''^^^ 

State  of  the  prirts.~ln  sim/de  fissure  there  is  no  displace- 
ment of  the  bone,  but  a  mere  crack  extending  f'lZ  tho 
part  struck  for  a  variable  .listance  over  the  vault  ■  nd 
frequently  running  through  tlio  base  of  the  skull.  In  tho 
eteUate  fracture  several  fissures  radiate  over  the  vault  W 
a  central  pomt,  at  which  the  bone  is  frequently  pr/ctui  c 
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The  comminuted  fracture  is  generally  compound,  and  one 
or  more  of  the  fragments  may  be  completelj'  detached  or 
driven  through  the  dura  mater  into  the  brain,  Ts-hich  itself 
may  protrude  through  the  external  M-ound.  In  the  de- 
jjressed  fracture  the  depressed  fi'agmeuts  maj-  be  loose,  or 


Yia.  85. — Depressed  fracture  (pond  variety). 
(St.  Bai-tliolouiew's  Hospital  Jliiseum.) 

firmly  locked  together,  often  forming  a  shallo-w  or  doeji 
rounded  or  oval  depression, — pond  and  gutter  fractures, 
as  they  are  sometimes  called  (Fig.  So).  Elevated  frac- 
tures (Fig.  8(3)  are  not  often  met  -w-ith  in  civil  practice. 


F:a.  80.  — J'llevalcd  fracture,  ])niliably  from  tlie  cut  of  a  saljrc. 
(S'l.  I'.artliolonicw's  Ilosjiital  Museum.) 

Tlioy  are  the  result  of  obli(iuo  ciits,  as  by  a  sabre,  and 
only  occur  in  young  adults  whilst  the  bouc  is  coni- 
paratively  soft."  In  /iM^rffm?  /Vrtf/((ms  (Fig.  87),  which 
are  generally  ]n-oduced  l)y  a  blow  with  a  shnrp  instrument, 
as  a  pick-axe,  or  a  fragnient  of  a  falling  chinmey-pot,  or 
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by  a  fall  on  a  spike,  &c.,  the  splinters  of  the  internal  table 
are  often  driven  into  the  dm-a  mater  or  brain  at  right 
angles  to  the  rest  of  the  bone.    When  the  membranes  are 


Fig.  87. — Punctured  fracture. 
(St.  Bartholomew's  Hospital  Museuiii.) 

not  injured  at  the  time  of  the  accident,  the  irritation  of 
these  sharp  fragments,  if  not  removed,  is  nearly  certain 
to  set  up  meningitis.  At  times  the  inflicting  body  has 
been  found  broken  off  flush  with  the  surface  of  the  skull. 
Fracture  of  the  external  tahle  alone  is  most  common  over 
the  frontal  sinuses,  where  it  is  separated  for  some  distance 


Fill.  88. — Fracture  of  tljc  internal  table. 
(Druitt's  Surgery.) 


from  the  internal.  In  fracture  of  the  ivtmiaJ  tabJr  ("Fig. 
SS),  which  is  a  rare  accndent,  there  may  bo  merely  "^a 
sphntoring  of  the  bone,  or  a  fragment  may  be  comidetoly 
detached  or  driven  ijito  the  dura  mater  or  brain.  Any  of 
these  fractures  may  be  complicated  by  laceration  or  other 
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injury  of  tlie  brain  or  its  membranes,  or  by  rupture  of  the 
middle  meningeal  artery  or  of  one  of  the  venous  sinuses. 
In  all  fractiu-es  involving  both  tables,  except  in  the  simple 
fissm-e,  there  is  usually  greater  splintering  of  the  internal 
than  of  the  external  table.  In  fractures,  ho-wever,  pro- 
duced from  within  the  cranium,  as  by  a  bullet  passing 
through  the  skull,  the  external  table  at  the  aperhu-e  of  exit 
is  more  splintered  than  the  internal.  The  reason  for  the 
greater  splintering  of  the  internal  table  (or  the  external 
table  when  fractured  from  mthin)  is,  that  the  force  is 
broken  in  perforating  the  external  table,  and  becomes 
more  distributed  over  the  internal.  It  was  formerly  said 
to  be  due  to  the  internal  table  being  more  brittle  than  the 
external. 

Signs. — Whatever  the  form  of  fracture,  it  may  be  ac- 
companied by  signs  of  concussion,  compression,  or  other 
injury  of  the  brain.    Here  only  are  given  the  principal 
local  signs  of  the  various  forms  of  fractui'e  of  the  vault. 
In  a  simple  fissured  fracture  there  are  no  signs,  but  in  the 
compound  var  iety  the  fissure  may  be  detected  by  the  finger 
in  the  wound.    A  sharp  edge  of  the  torn  pericranium,  a 
suture,  or  a  natural  inequality  may,  however,  if  care  is 
not  exercised,  be  mistaken  for  such  a  fissiu'e.    In  the 
depressed  fracture  the  depression  in  the  bone  in  the  simpde 
variety  may  be  obscured  by  extra-^  asated  blood,  either  in 
the  scalp  or  under  the  pericranium,  but  in  the  compound 
variety  it  can  be  felt  by  the  finger  and,  if  the  wound  is 
large,  seen.    In  both  varieties,  when  the  bone  is  much 
depressed,  signs  of  local  comi^rossion  of  the  brain  may  be 
present.    In  the  punctured,  fracture  the  sharji  fragments 
may  be  detected,  with  the  finger  or  with  a  probe,  pro- 
jecting into  the  interior  of  the  cranium,  and  signs  of 
local  compression  may  or  may  not  be  i^rosont :  later, 
.sjnniitoms  of  infiammation  of  the  brain,  if  the  fragments 
are  not  removed,  will  almost  cortainly  supervene.   In  both 
the  conipoTuid  depressed  and  jiunctured  fracture  there 
may  be  comminution  or  loss  of  bone,  and  ]iortions  of  lace- 
rated brain  substance  may  at  times  exude  through  the 
fractui-Q.    Fracture  of  the  inner  tahlc  is  very  difficult  to 
diagnose,  but  later  it  may  bo  indie;ited  by  an  increase  of 
local  tenipe7-ature,  signs  of  local  comjircssion  and  localized 
pain  from  irritation  of  the  dura  nintor.    It  is  said  that 
a  friction  sound  may  sometimes  be   heard,   from  the 
rul)biiigof  the  brain  and  ]iia  mater  on  the  .«har]i  fragments. 
When  a  fracture  is  situated  over  the  frontal  sinuses  tlicre 
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may  be  emphysema  from  escape  of  air  into  the  connective 
tissue,  or  if  the  fracture  is  compound  air  may  be  forced 
out  of  the  woimd  on  blowing  the  nose. 

The  treatment  of  fracture  of  the  vault  will  necessaxily 
vary  according  to  the  nature  of  the  fracture  and  of  any 
cerebral  complications  that  may  be  present.    The  general 
indications  are  to  prevent  inflammation  of  the  brain  and 
its  membranes,  and  to  relieve  any  existing  brain  compli- 
cation.   Thus  the  patient  should  be  placed  at  perfect  rest 
m  a  darkened  room,  every  source  of  cerebral  irritation 
avoided,  an  ice-bag  applied  to  the  shaven  head,  the  bowels 
acted  on  by  a  calomel  piu'ge,  and  the  diet  restricted  to  slops. 
\\  hen  the  fracture  is  compound  every  care  should  be 
taken  to  render  the  wound  aseptic,  and  to  promote  healino- 
by  the  first  intention.    1.  In  yjssHm/  fracture,  uncomijli- 
cated  by  cerebral  mischief,  Httle  more  will  be  required  • 
but  when  sjTnptoms  of  cerebral  compression  are  present 
the  question  of  trephining  may  be  raised,  and  will  turn 
upon  the  probable  nature  of  the  cerebral  lesion  (see 
tomj^resswn  of  Brain).    2.  In  de2n-essed  fracture  the  treat- 
ment will  differ  according  as  the  fracture  is  simple  or 
compound,  and_  according  as  symptoms  of  local  compres- 
sion of  the  brain  are  or  are  not  present.    In  the  simple 
form,  imless  the  depression  is  deep  and  there  are  signn 
of  local  compression,  no  operative  interference  should  be 
undertaken.    In  the  co;npownd  form,  any  fragment  found 
loose  or  penetrating  the  membranes  of  the  brain  should 
be  removed,  or  if  slightly  depressed,  raised,  provided  the 
elevator  can  be  readily  inserted  beneath  it.    If  a  fra"'- 
ment  IS  deeply  depressed  and  cannot  be  raised  by  the 
elevator  the  trephine  had  better  be  applied.  When 
however  the  depression  is  but  slight,  and  the  fragments 
are  interlocked,  as  m  jwnd  and  gutter  fractures,  the  case 
unless  there  are  signs  of  local  compression  of  the  brain' 
should,  as   a   rule,   be   left  to   natui'e.    The  patient' 
however,  shoiUd  be  carefully  watched  lest  inflammation 
supervene,  on  tlie  first  signs  of  which  the  depressed  bone 
.should  be  removed  by  the  aid  of  the  trephine.    In  both 
the  .simple  and  compound  varieties  the  depressed  bone 
11  It  IS  apparently  causing  compression  of  the  brain,  must 
bo  raised  by  the  elevator  or  by  means  of  the  trephine 

'V'fi'"""]^''^'''^  thatsome  Surgeons  recommend 
the  rais  ng  of  the  doprcsscrl  fragments  under  nearlv  a,ll 
cu'oumstances,  even  when  there  is  no  external  wound- 
as  although  many  cases  of  depressed  fractiu'o  undoubtedly 
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recover,  nevertheless,  inflamraation  of  the  brain  and  its 
membranes,  or  if  this  danger  is  escaped,  subsequent 
trouble,  such  as  long-continued  headache,  progressive 
mental  inability,  or  even  epilepsy  and  insanity,  may 
ensue  from  the  irx-itation  of  the  depressed  bone.  Inpunc- 
tured  fracture  the  trephine  should  always  be  applied,  as 
here  the  fragments  are  driven  vertically  inwards  (see 
Fig.  87),  and  though  they  may  not  have  punctui-ed  the 
dura  mater,  will  invariably  set  up  inflammation  if  not 
removed.  In  fracture  of  the  internal  fable,  too,  the 
trephine  ought  to  be  applied ;  but  this  form  of  fractui-e  is 
seldom  diagnosed. 

After  any  kind  of  fracture  the  patient  ought  to  be  care  - 
fully  watched  for  a  month  or  six  weeks,  and  although 
no  complications  are  present  at  first,  the  greatest  care 
should  be  exercised,  and  any  indiscretion  in  diet,  abuse  of 
stimulants,  or  undue  mental  excitement  should  be  avoided. 

2.  Feactuee  of  the  base  is  generally  caused  by  a 
blow  or  fall  iipon  the  vatdt,  the  fissure  extending  from 
the  part  struck  to  the  base ;  or  it  may  be  due  to  a  fall 
rrpon  the  feet  or  nates,  the  fracture  being  then  produced 
by  the  shock  transmitted  to  the  occipital  bone  thi'ough 
the  spine.  Earely  it  has  been  caused  by  a  sharp  instru- 
ment, as  a  sword  thrust  through  the  roof  of  the  orbit  or 
nose,  or  by  a  blow  on  the  lower  jaw  fracturing  the 
glenoid  ca-^'ity  or  forcing  the  condyle  through  it.  As  a 
rule  the  anterior,  middle  or  posterior  fossa  is  found  frac- 
tiu-ed,  according  as  the  blow  falls  upon  the  anterior, 
middle,  or  posterior  part  of  the  vault  of  the  skull. 
Should  the  force  however  be  very  severe,  fissures  may 
radiate  from  the  seat  of  injury  to  two.  or  even  to  all 
three  fossa).  Fractiu-cs  through  tlie  middle  fossa  gene- 
rally involve  the  petrous  portion  of  the  temporal  bone  on 
one  or  both  sides  of  the  skull.  Thus  they  frequently 
extend  through  the  internal  and  external  auditory  meatus 
and  walls  of  the  tynipnnum,  lacerating  tlie  jirolcmgatiou 
of  dura  mater  contained  in  the  internal  auditory  meatus, 
the  reflexion  of  the  arachnoid  around  the  seventh  ])air  of 
nerves,  and  the  mcmbrana  tympani.  and  so  allow  of  the 
escape  of  the  corebro-spinal  fluid  from  the  external  audi- 
tory meatus.  The  frncture  may  also  involve  the  lateral 
sinus  or  middle  meningeal  artery,  in  which  case  blood 
may  bo  found  mixed  with  the  cerobro-spinnl  fluid  that 
escapes  from  the  car.  I'racture  of  the  posterior  fossa 
extends  through  the  foramen  mngnum  of  the  occipital 
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bone,  and  frequently  tbrougli  the  petrous  portion  of  the 
temporal  bones.  Fracture  of  the  anterior  fossa  involves 
the  roof  of  the  orbit  and  uose.  One  or  more  of  the  nerves 
that  escape  through  the  bony  foramina  in  the  base  of  the 
skuU.^  the  lateral  sinus,  the  middle  meningeal  artery,  or 
one  of  the  smaller  blood-channels  are  frequently  torn  or 
otherwise  injm-ed  in  a  fracture  of  the  base ;  whilst  the 
inferior  lobes  of  the  brain  are  often  extensively  lacerated 
and  contused,  or  compressed  by  extravasated  'blood.  It 
should  be  remembered  that  a  fractm-e  of  the  base,  if  the 
membraua  tympani  or  the  mucous  membrane  covering 
the  cribriform  plate  of  the  ethmoid  bone  is  ruptm-ed,  is 
really  of  the  nature  of  a  compound  fracture,  and  hence  is 
liable  to  be  followed  by  septic  inflammation,  which,  more- 
over, may  spread  to  the  membranes  and  brain. 

Signs.— At  times  there  may  be  none,  and  the  natiu-e  of 
the  mj  my  may  be  quite  overlooked.  GenoraUy ,  however, 
sjTnptoms,  such  as  compression,  indicative  of  a  severe 
lesion  of  the  brain  co-exist,  and  these,  together  with  the 
history  of  the  way  in  which  the  injm-y  occurred,  should 
lead  us  to  suspect  that  the  base  is  fractured.  The  signs 
howevei%  which  when  present  maybe  considered  diagnos- 
tic of  the  injury  are— 1.  The  escape  of  cerebro- spinal 
hmd  from  the  ear,  nose,  or  mouth,  or  from  a  wound  if 
TV^""^^-  \  ®^°^P^  of  blood  from  similar  situations. 
6.  ±.ttusion  of  blood  imder  the  conjunctiva,  about  the 
mastoid  process,  or  m  the  sub-occipital  region;  and  4. 
Injury  of  one  or  more  of  the  cranial  nerves. 

1.  Cerebro-spinal  fluid  consists  principally  of  water 
hokhng  m  solution  a  large  amoimt  of  chloride  of  socHum 
It  has  a  low  specific  gravity  (1002),  and  contains  Httle  or 
no  albumen,  but  sometimes  a  trace  of  sugar.  When  it 
escapes  m  considerable  quantities  (several  pints  in  the 
twenty -four  hours)  immediately  after  an  injury  it  is 
pathognomonic  of  fracture  of  the  base.  Escaping  from 
the  ear,  it  indicates  fractm-e  of  the  middle  or  posterior 
fossa;  from  the  nose  or  mouth,  generally  the  anterior 
fossa,  though  m  fracture  of  the  middle  or  posterior  fossa 
It  may  by  passing  along  the  Eustachiim  tube,  or  through 
a  fracture  of  the  basilar  prf)coss  with  laceration  of  the 
mucous  membrane  of  the  pharyngeal  vault,  also  come 
from  the  noso  or  mouth. 

2.  Blood  may  escape  from  the  same  parts  and  bv  the 
same  channels  but   has  not  the  like  diagnostic  vfiluo 
8ince^bleeding  from  the  ear,  and  especially  from  the  nose, 
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may  occur  from  causes  other  than  fracture.  Still  when 
blood  escapes  in  considerable  quantities,  and  for  some  time 
after  the  injury,  it  is  when  combined  with  other  evidence 
of  severe  cerebral  mischief  a  sign  of  importance.  It 
should  not  be  forgotten  that  blood  coming  from  the  nose 
or  roof  of  the  pharynx  may  be  swallowed  and  afterwards 
vomited  or  passed  by  the  bowel. 

3.  Effusion  of  blood  imder  the  ocular  conjunctiva,  and 
ecchymosis  about  the  mastoid  process  and  sub -occipital 
region,  are  signs  of  less  value ;  the  former  may  indicate 
fracture  of  the  anterior,  and  the  latter  fi-acture  of  the 
jjosterior  fossa,  the  blood  passing  along  the  floor  of  the 
orbit  in  the  one  case  to  the  conjunctiva,  and  in  the 
other  draining  through  the  fracture  and  appearing  under 
the  skin. 

4.  Injury  to  one  or  more  of  the  cranial  nerves  will  be 
indicated  by  paralysis,  loss  of  function,  or  spasm  of  the 
parts  which  they  supply.  Thus  there  may  be  di'opping 
of  the  upper  eyelid  {fjiosis),  external  squint,  and  dilata- 
tion of  the  pupil,  when  the  third  nerve  is  affected ;  deafness 
or  loss  of  sight  if  the  auditory  or  optic  is  injin-ed,  &c., 
but  as  the  patient  is  freqiientlj'  comatose  these  signs  may 
not  afford  much  information. 

The  prognosis  is  alwaj's  grave,  the  lesion  generally, 
though  not  invariably,  terminating  fatally  from  concomi- 
tant injury  to  the  brain,  or  from  septic  inflammation  of 
the  brain  and  its  membranes. 

The  trcafiiwnt  should  be  directed  towards  the  preveia- 
tion  of  inflammation  of  the  brain,  in  the  way  described 
under  fracture  of  the  vault  (p.  335).  It  has  been  suggested 
that  when  the  membrana  tymjiani  is  ruiiturcd,  an  attempt 
may  be  made  to  prevent  putrefactive  changes,  and  con.se- 
quently  sejitic  inflammation,  by  syringing  out  the  ear 
with  carbolic  lotion,  dusting  it  with  iodoform,  and  a]>]ily- 
ing  an  antisepitic  dressing.  It  is  true  that  even  when  this 
is  done  a  way  still  remains  open  to  the  tympanum  by  the 
I'histachian  tube  ;  but  it  is  thought  that  the  cilia  prevent 
the  access  of  air  by  this  channel.  Sliould  intracranial 
indammatiou  supervene,  it  must  be  treated  in  the  way 
indicated  luider  tliat  head  (p.  3  JS). 

JiiJuru'S  of  the  Brain  arid  Us  Jllcmhrane. 

Coxcussio.v  ov  THE  itUAix. — This  term  is  applied  to  a 
collection  of  symptoms  supposed  to  depend  on  a  shaking 
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or  commotion  of  the  brain  substance.  It  is  popularly 
spoken  oi  as  '  stunning.' 

Pathology. —The   exact  condition   of  the   brain  that 
gives  rise  to  the  symptoms  which  go  by  the  name  of 
concussion  is  not  known.    By  some  it  is  believed  that 
they  depend  on  the  mere  shock  to  the  brain— that  there  is 
some  vibration  or  molecvilar  disturbance  of  its  particles 
or  anaemia  of  its  substance  induced  by  spasm  of  the  small 
arteries,  and  that  the  shock  mav  prove  fatal  in  this  way 
without  any  lesion  being  discovered  after  death.  Gene- 
rally, however,  a  slight  contusion  or  laceration  of  the 
brain,  or  punctiform  extravasations  of  blood  in  its  sub- 
stance have  been  found,  and  to  such  some  attribute  the 
sjTnptoms  of  concussion.    In  the  few  cases  that  have 
been  immediately  fatal  after  a  blow  on  the  head  without 
any  ob-^ious  lesion  having  been  discovered  in  the  brain 
the  iMst-mortem  examination  has  been  unfortunately  in- 
complete.   Hence  it  is  maintained  by  those  who  hold  that 
there  is  always  an  obvious  lesion,  that  death  in  these 
cases  might  have  resulted  from  other  mischief  such  as 
fracture  of  the  cervical  spine. 

-S^ympiom.s.— Concussion  may  be  divided  into  two  stao-es  ■ 
1.  Insensibility;  2,  Eeaction.    1.  The  first  stage  comes 
on  immecbately  on  the  receipt  of  injmy  ;  it  may  be  quite 
transitory  the  patient  merely  losing  consciousness  for  a 
few  minutes,  and  then  recovering  completely  ;  or  it  mav 
last  lor  a  few  hours  or  a  few  davs  or  even  longer.  The 
patient  hes  man  unconscious  condition,  but  can  be  roused 
momentarily  on  shaking  him,  or  shouting  in  his  ear. 
ihere  is  loss  of  all  power  of  motion ;  the  pulse  is  feeble, 
lluttering,_often  frequent;  the  respirations  are  shallow  and 
quiet  or  sighing;  and  the  surface  is  cold,  often  clammv 
the  temperature  sometimes  being  as  low  as  97  or  9(j  The 
pupils  are  vanrible,  but  sensitive  to  light.    The  sphincters 
are  often  relaxed  at  the  time  of  injury,  allowing  the  in- 
voluntary passage  of  the  fajces  and  "urine,  but  are  not 
paralysed.  This  condition,  after  Listing  for  a  variable  time 
usually  passes  gi-adually  into  the  second  sta-e— that  of 
reaction  ;  or  symptoms  of  compression  or  of  inflammation 
ot  the  brain  may  com.;  on  without  the  jiatient  recoverino- 
coi^sciousness.    2.  Thr  .rr,„„l  or  that  of  reactio,!^^ 

m.iiked  by  a  gradual  return  to  consciousness,  and  is 
usua  ly  procodod  by  v.^miting  whicli  is  therefore  ro-arded 
as  a  lavourable  omen.  The  skin  b.;con,cs  warn,  the  as' 
increased  m  frequency,  and  the  temperatur;  slightly 
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raised.  These  symptoms  commonly  terminate  in  com- 
plete conA'alescence,  or  they  may  run  into  those  of  in- 
flammation of  the  brain.  At  times,  however,  the  patient 
may  relapse  into  a  state  of  unconsciousness  and  die,  or 
certain  impairments  of  brain  function  may  remain. 

The  remote  effects  of  concussion  may  be  enumerated  as 
headache,  confusion  of  thought,  mental  ii-ritability,  im- 
paired virility,  epilepsy,  or  even  insanity.  These  after- 
effects are  more  likely  to  occur  if  there  is  an  inherited 
predisposition  to  nervous  diseases,  and  appear  to  be  brought 
on  by  excitement,  abuse  of  stimulants,  or  excess  of  diet. 
In  some  of  these  cases  the  brain  has  been  examined  after 
death,  but  no  organic  lesion  has  been  found. 

Treatment. — The  chief  indication  is  to  restore  the  cerebral 
functions  by  promoting  the  cerebral  circulation,  taking 
care  not  to  produce  too  violent  a  reaction.  Thus  the 
patient  should  be  placed  at  perfect  rest ;  warmth  applied 
to  the  surface  by  means  of  blankets,  hot  bottles,  and,  if 
necessary,  by  friction ;  and  small  quantities  of  diffusible 
stimulants,  as  ammonia  or  warm  tea,  administered. 
Alcohol  should  not  as  a  rule  be  given,  '\^^len  reaction 
has  come  on,  inflammation  must  be  warded  off  by  gentle 
purgatives,  low  diet,  and  the  avoidance  of  stimulants  and 
of  mental  exertion. 

Compression  of  the  bbaix  may  be  caused  by:  1.  A 
fragment  of  depressed  bone  ;  2.  Extravasated'  blood : 
3.  Pus,  or  other  inflammatory  products ;  and  4.  Foreign 
bodies,  such  as  a  bullet. 

The  signs  of  compression,  i.e.,  of  pressure  on  the  brain, 
vary  according  as  the  compression  is  made  over  a  wide 
area  or  is  localized  to  a  particular  part.  Thus,  when  the 
pressure  is  diffused  over  a  considerable  portion  of  the 
bruin,  the  patient  lies  in  a  complotoly  imconscious  state, 
and  cannot  be  roused  either  on  .shouting  in  his  e.ar  or  on 
shaking  him.  The  extremities  on  one  or  both  sides  are 
paralysed;  the  face  is  livid,  at  times  Hushed:  the  tem- 
perature is  usually  low,  but  at  times  raised  ;  the  pulse  is 
full  and  slow,  often  not  beating  more  than  40  to  the 
minute  ;  the  resiiiratiou  is  slow,  labovu-ed.  and  stertorous, 
i.e.,  a  peculinr  noise  is  made  during  ex)iiration  by  the 
/lapping  of  the  paralysed  soft  i^aliitc  ;  the  lijts  and  cheeks 
puff  out  at  each  expiration  in  consocpionce  of  paralysis  of 
the  buccinator  and  muscles  of  the  lips;  the  ])upils  are 
fixed  (/  p.,  the  iris  does  not  respond  to  light),  and  may  be 
cither  dilated  or  contracted,  or  one  may  be  dilated  and  the 
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other  contracted ;  the  urine  is  at  first  retained  owing  to 
the  2iaralysis  of  the  muscular  coat  of  the  bladder,  but 
afterwards  dribbles  away  as  the  bladder  becomes  over- 
tbstended  ;  the  fieees  pass  involuntarily ;  at  times  there 
are  violent  convulsions.  When  on  the  other  hand  the 
pressure  is  loailized  the  coma  is  usually  less  profound, 
the  pupil  (jn  one  side  only  may  be  fixed  and  the  paralysis 
may  be  limited  to  one  side,  p(jssibly  to  an  arm  or  leg,  or 
to  one  side  of  the  face  or  there  may  be  convulsive  twitch- 
ing of  certain  muscles  or  of  a  limb.  The  compression- 
symptoms  may  gradually  deepen  till  the  patient  dies  ;  or 
he  may  recover  on  the  removal  uf  the  cause,  e.g.,  a  piece 
of  bone  or  a  clot  of  blood. 

The  diagnosis  of  the  cause  of  the  compression  will  rest  on 
the  fact  that  when  due  to  bone  or  blood  the  symptoms 
come  on  within  tweuty-fom-  hours  of  the  injury,  gene- 
rally directly  if  due  to  bone,  or  after  a  brief  interval  of 
consciousness  if  due  to  blood ;  but  not  till  three  or  four 
days  after  the  injury  if  due  to  the  pressui'e  of  inflamma- 
tory exudation  or  of  pus,  in  which  case,  moreover,  they  are 
preceded  by  signs  of  inflammation.  Where  the  signs  are 
general,  as  given  above,  the  injmy  usually  depends  upon 
the  pressure  of  extravasated  blood  on  some  of  the  central 
portions  of  the  brain  following  upon  laceration  of  the 
bram-substance,  or  upon  general  inflammation  of  the  brain 
or  its  membranes.  But  when  the  signs  are  those  of 
local  pressiu-e  on  the  surface  of  the  brain,  the  lesion  will 
probably  be  due  to  a  depressed  portion  of  bone  or  a  cir- 
cumscnbed  extravasation  of  blood  between  the  bone  and 
dura  mater,  or  a  collection  of  pus  either  between  the  bone 
and  dura  mater  or  m  the  cortical  substance  of  the  brain. 

Ihe  treatintnt  will  necessarily  depend  upon  the  cause  of 
the  compression.  Thus  a  depressed  fragment  of  bone 
should  be  removed  (see  depressed  fracture),  a  clot  between 
the  bono  and  dui  a  mater  let  out  by  the  trephine,  and  a 
circumscribed  collection  of  pus  between  the  bone  and  dura 
mater,  or  in  the  membranes  or  brain,  also  evacuated  by 
the  trephine.  But  when  the  compression  depends  upon 
extravasated  blood  in  the  subdural  or  subarachnoid  siiaco 
or  substance  of  the  brain,  or  upon  a  general  inflammation 
ot  the  bram  and  its  nicmbranos,  no  surgical  proceduro 
IS  ot  any  avail.  In  any  case,  therefore,  the  first  point  to 
consider  m  regar.l  to  treatment  is,  whether  the  com- 

^\        ^fiV"     '^T  *°     i-«movable  cause,  or  to 
one  that  is  beyond  the  reach  of  surgery. 
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Extravasation  of  blood  in  the  cranium  may  occur 
] .  Between  the  bone  and  dura  mater ;  2.  In  the  subdural 
space ;  3.  In  the  subarachnoid  space ;  and  4.  In  the  sub- 
stance of  the  brain. 

1.  Blood  between  the  hone  and  dura  mater  (svlcraniaJ 
extravasation )  is  generally  due  to  rupture  of  the  middle 
meningeal  artery,  especially  its  anterior  branch,  and  is 
commonly  associated  with  a  fissured  fractui-e  extending 
across  the  line  of  the  artery.  At  times  it  is  due  to  a 
wound  of  the  lateral  sinus  or  a  laceration  of  some  of  the 
small  vessels  which  run  from  the  dura  mater  into  the 
bone.  The  blood  is  iisually  extravasated  in  large  quan- 
tities, widely  separating  the  dura  mater  from  the  bone, 
and  producing  severe  compression  of  the  brain.  Should 
the  patient  sm-vive,  the  blood  may  become  organized  or 
absorbed. 

2.  Subdural  extravasation  is  due  to  rupture  of  capillary 
vessels,  and  is  verj^  common  in  severe  head  injuiies.  The 
blood  usually  extends  widely  over  the  surface  of  the 
arachnoid,  and,  if  the  patient  survive,  may  become 
absorbed  or  organized,  forming  a  false  membrane,  and 
in  some  cases  a  blood- cj-st. 

3.  Subarachnoid  extravasation  is  generally  associated 
with  contusion  or  laceration  of  the  brain.  The  blood 
may  spread  widely,  and  may  become  absorbed,  but  does 
not  as  rule  become  organized. 

4.  Blood  in  the  brain  suhsk(nce{iniracerebral  cxti-arasaiion) 
is  the  result  of  contusion  or  laceration  of  the  brain,  with 
rupture  of  the  small  vessels,  "\^^len  the  laceration  is  ox- 
tensive,  it  is  usually  fatal ;  but  should  the  patient  survive, 
the  blood  may  undergo  changes  similar  to  those  of  an 
ordinary  apoplectic  clot,  or  may  break  down  into  pus 
[cerebral  abscess). 

The  sipnptoms  of  intracranial  extravasation  arc  those  of 
compression  of  the  brain,  but  vary  according  to  tlio  situa- 
tion of  the  blood  and  the  ra]iidity  with  wliich  it  is  extra- 
vasated. The  diagnosis  may  be  more  or  less  obscured 
by  the  presence  of  concomitant  injury  to  the  brain. 
1.  When  the  blood  is  betireen  the  bone  and  dura  mater  the 
patient,  to  take  a  typical  case,  is  concussed  at  the  time  of 
the  injury,  recovers  from  the  concussion,  and  is.  perhaps, 
rational,  then  grows  faint  and  sinks  ir.to  a  state  of  coma. 
The  coma  graduallv  deepens,  and  ho  iisually  dies  in  from 
a  fow  hours  to  a  few  davs  after  the  injuiy  with  sign.s  of 
profound  compression  of  the  brain.    Tlu'  ])aralysis  at  first 
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is  on  the  side  opposite  to  tlie  injury,  bnt  may  become 
general  as  the  blood  extends  oyer  the  surface  of  the  brain. 
The  pupil  on  the  side  of  the  injury  may  at  first  react  to 
light,  but  becomes  dilated  and  fixed  as  the  blood  extends 
to  the  base  and  presses  on  the  third  nerve.    At  times  the 
eyeball  may  protrude  owing  to  the  pressure  upon  the 
cavernous  sinus.    Yery  occasionally  reflex  convulsions, 
also  on  the  side  of  the  injury,  may  be  set  up  by  irritation 
of  the  nerves  of  the  dura  mater.    If  a  fissureil  fracture  is 
present,  there  may  be  some  fulness  externally  from  the 
escape  of  blood  through  the  fissm-e.    2.  When  the  Uood 
■is  in  the  suhhimJ  sjxice,  signs  of  compression  may  be 
present ;  but  there  are  no  special  symj^toms  by  which  it 
can  be  diagnosed,  or,  indeed,  at  times  distinguished  from 
blood  between  the  bone  and  dura  mater.    Irritability  of 
temper,  headache,  or  convulsions  coming  on  some  time 
after  the  injui-y,  are  said,  however,  to  indicate  it.    3.  When 
the  Mood  is  beneath  the  arachnoid  in  quantities  sufficient  to 
cause  compression,  it  will  probably  be  associated  with 
severe  laceration  of  the  brain,  and  the  patient  will  not, 
as  a  rule,  regain  consciousness.    There  are  no  special 
sjnnptoms  by  which  blood  in  this  situation  can  be  dia- 
gnosed (see  'Laceration  of  Brain).    4.  When  the  hlood  is 
■in  tJie  brain  substance  it  produces  symptoms  which  can- 
not be   distinguished  from  those  of  apoplexy,  except 
perhaps  by  the  history  of  the  injiuy,  and  not  always 
then,  as  it  may  be  impossible  to  determine  whether  the 
patient  first  fell  and  thus  injured  his  brain  causing 
effusion  of  blood  into  its  substance,  or  whether  a  vessel 
first  gave  way,  and  the  fall  was  the  consequence  of  the 
escape  of  blood  into  the  brain. 

Treatriicnt.^ — Wlien  it  is  clear  that  the  ha?morrhage  is 
from  the  middle  meningeal  artery,  and  it  appears  pro- 
bable that  no  other  serious  injury  of  the  brain  has  been 
received,  the  trephine  should  be  applied  for  the  purpose 
of  removing  the  clot  and  seeming  the  bleeding  vessel. 
The  situation  of  the  arteiy  is  about  an  inch  and  a  half 
behind  the  external  angular  process  of  the  orbit,  and  over 
this  spot  a  crown  of  bone  should  be  removed.  The  dark 
clot  which  now  protrudes  at  the  opening  should  betiu-ned 
out  by  some  foi-m  of  scoop,  and  if  the  bleeding  artery  is 
then  seen,  an  attempt  should  be  made  to  tie  or  twist  it,  or  to 
compress  it  by_ plugging  the  groove  in  the  bono  in  which 
it  lies  with  a  piece  of  wax  or  wood.  If  the  bleeding  point 
cannot  bo  reached,  more  bone  may  be  cut  away.    If,  how- 


344 


IJS'JUEIES  OF  EEGIONS. 


ever,  on  the  removal  of  the  clot,  the  brain  does  not 
expand,  and  the  hfomorrhage  is  so  profuse  that  the 
-wounded  artery  cannot  be  seen,  the  external  or  common 
carotid  artery  may  be  compressed  or  tied,  and  ice  applied 
to  the  side  of  the  head.  When  no  blood  is  found  between 
the  bone  and  dura  mater,  but  the  dura  mater  itself  is 
bluish  in  colour,  does  not  pulsate  with  the  brain,  and 
bulges  into  the  trephine  hole,  indicating  the  presence 
of  blood  beneath  it,  an  incision  should  be  made  through 
it  and  the  blood  let  out.  Great  care  must  subsequentlj' 
be  taken  to  keep  the  wound  aseptic.  For  haemorrhage 
on  the  surface  or  in  the  substance  of  the  brain  surgical 
intei'ference  is  not  permissible ;  all  that  can  be  done  is  to 
treat  the  case  as  one  of  ordinarj"  apoplexy  from  cerebral 
heemorrhage,  i.e.,  by  free  piu'ging,  cold  to  the  head,  hot 
bottles  to  the  feet,  &c. 

CONTUSIOX  OR  BRUISING  OF  THE  BRAIN  may  be  due  to 
any  severe  violence,  and  maj'  occur  with  or  without  iujuiy 
of  the  scalp  or  cranial  bones.  It  is  often  accompanied 
by  laceration  of  the  brain  substance  and  of  the  pia 
mater  and  arachnoid.  The  bruising  may  be  general  or 
circumscribed.  In  the  latter  case  it  may  occiu'  imme- 
diately beneath  that  jjart  of  the  cranium  to  which  the 
violence  was  applied,  or  on  the  opposite  part  of  the  brain, 
the  brain  being  as  it  were  dashed  by  the  violence  of  the 
blow  against  the  cranial  wall  furthest  from  the  part  of 
the  skull  to  which  the  force  was  appHed.  Like  bruises 
of  other  soft  tissues  it  is  attended  by  exti'avasation  of 
blood  from  rupture  of  the  smaller  vessels.  It  may  ter- 
minate in  absorption  of  the  blood  and  healing  of  the 
bruised  parts,  or  in  general  inflammation  of  the  brain  and 
its  membranes,  or  in  local  inflauimation  and  cerebral 
abscess.  The  sijinjitoms  are  generally  obscxu-ed  by  those 
of  concussion  or  compression,  and  it  is  seldom  that  an 
accurate  diagnosis  can  be  made.  Irritability,  restlessness, 
and  spasms  of  certain  muscles,  when  a  motor  centre  is 
injured,  are  said,  however,  to  point  to  contusion.  The 
chief  indication  for  ircdi/noit  is  to  prevent  the  occurrence 
of  inflammation  of  the  brain  (see  p.  3'3o). 

Laceratiox  of  the  brain  may  occiu-  with  or  without 
fracture  or  other  injury  of  the  skull.  The  laceration  is 
moat  common  in  the  anterior  ]iart  of  the  frontal  and  in 
the  temporo-s]ihcnoidal  lobe,  owing  in  jiart  to  the  unevcn- 
noss  of  the  base  of  the  skull  on  whicli  these  lolics  rest, 
and  in  part  to  the  fact  that  the  back  and  the  top  of  the 
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head  are  most  exposed  to  injury,  the  brain,  as  in  contusion 
being  generally  lacerated  on  the  side  of  the  head  directly 
opposite  to  that  on  which  the  force  is  received.    At  times 
however  the  brain  is  lacerated  dii'ectly  beneath  that  part 
of  the  skull  to  which  the  force  is  applied.  Laceration 
may  also  be  caused  by  a  fragment  of  bone,  as  in  depressed 
or  punctured  fracture,  or  by  the  passage  of  a  bullet  or  the 
tlirust  of  a  sword  through  the  orbit  or  nose. 
_  Po;//o%^.— The  laceration  may  be  sbght  or  very  exten- 
sive, and  is  generally  accompanied  by  more  or  less  bruis- 
ing of  the  siuTounding  brain-tissue  and  extravasation  of 
blood  over  its  surface.    The  pia  mater  is  also  lacerated, 
and  where  the  injury  is  produced  by  a  fragment  of  bone 
the  dura  mater  is  likewise  torn,  and  in  some  cases,  large 
portions  of  the  lacerated  brain  may  protrude  through  the 
'r  1 1  •    I^fl'^mmation  of  the  brain  and  its  membranes  is 
liable  to  fo  low,  and  to  assume  a  septic  character  and 
spread  widely  if  there  is  an  external  wound  which  has 
not  been  kept   aseptic.    Should  the    patient  recover, 
cicatrization,  with  adhesion  of  the  membranes,  occurs 
the  extrayasated  blood  in  the  meantime  imdergoino-  the 
changes  already  desciibed.  o  o 

The  symptoms  Yaiy  At  times  there  may  be  none, 
although  a  considerable  mass  of  brain-tissue  is  protruding 
through  a  fracture  m  the  skull.  Or  they  may  be  obscured 
b}  signs  of  concussion,  or,  if  much  blood  has  been  extra- 
vasated,  by  thosp  of  compression.  There  are  no  signs 
pathognomonic  of  laceration  of  the  brain,  but  convulsions 
localized  spasms  or  paralysis,  long-continued  insensibihty 
without  _coma,_and  the  collection  of  svmptoms  known  as 
cerebral  irritation ,  point  to  such  an  in j  liry .  The  symptoms 
oi  cerebral  trnfrtfwn  may  be  described  as  follows  :-The 
patient  lies  in  a  torpid  or  semi-conscious  condition,  coiled 
up  on  one  side,  with  his  hmbs  in  a  general  state  of  flexion 
it  spoken  to  ho  evinces  great  irritability  of  temper' 

binrn"^  fT''''^'^'''}y  ^'^'^  '^^n^ly'  perhaps  shaking 
hunself,  and  tlicn  relapses  into  his  torpid  state.  Ilil 
pupils  arc  contracted,  his  eyes  closed,  but  his  pulse,  tem- 
perature, and  respirations  are  normal.    Js  there  „vy  wuu  uf 

t  '  found        V   '  r     1°''"' 1    -^''""^  "1^'^'^  '^"d 
h- ?t  t W    vl        f l^aralysis  is  present,  wo  conclude 
tft.it  thcio  exists  a  laceration  of  some  severity  in  the 
cortical  centre  corresponding  to  tho  muscles  impl icntod 
If  almost  immediately  after  tho  injury  there  is  a  dS^ict 
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spasm  affecting  a  localized  group  of  muscles — a  mono- 
spasm— we  conclude  that  hfemorrhage  is  going  on  from 
the  lacerated  brain  substance,  or  breaking  do^ro  the 
tissue  of  the  centre  corresponding  to  the  affected  muscles. 
If  the  monospasm  extends,  first  affecting  one  side  of  the 
body,  and  finally  both  sides,  so  that  the  attacks  assume 
the  form  of  true  epileptic  fits,  it  is  probable  the  extra va- 
sated  blood  is  extending  over  the  siu'face  of  the  brain  and 
irritating  more  or  less  -widely  the  whole  motor  area" 
(EricJiscii).  Should  there  be  aphasia,  a  lesion  of  the  pos- 
terior extremity  of  the  third  left  frontal  convolution 
{Broca's  Oonvolation)  is  indicated  (Fig.  89,  b).  Should 
there  be  facial  spasm  or  paralysis,  a  lesion  of  the  lower 
third  of  the  ascending  frontal  and  the  contiguous  part  of 
the  posterior  end  of  the  second  frontal  convolution  is 
probably  present  (Fig.  89,  R').  Should  there  be  paralysis 
of  the  arm — a  brachial  monoplegia — the  middle  portion 
of  the  ascending  frontal  and  the  contiguous  part  of  the 
ascending  parietal  on  the  other  side  of  the  fissui-e  of 
Eolando  are  probably  aft'ected  (Fig.  89.  r'  and  r').  Should 
there  be  paralysis  of  the  lower  limb,  the  lesion  probably 
involves  the  upper  end  of  the  ascending  parietal  and  the 
superior  parietal  lobirle  lying  behind  it,  as  far  as  the 
margin  of  the  longitudinal  fissure  (Fig.  89,  p'  and  v"). 

Briefly,  therefore,  a  cortical  lesion  may  be  distinguished 
from  a  central,  as  follows  : — In  the  mrtioil  lesion  the 
paralysis,  although  it  may  occur  immediately  after  the 
accident,  often  does  not  apjiear  for  some  time.  It  is 
incomplete  and  localized,  and  probably  affects  only  one 
limb  or  a  single  group  of  muscles.  In  the  central  lesion, 
on  the  other  hand,  the  paralysis  occurs  immediately  after 
the  injury;  it  is  more  comjilete  and  extensive,  and  one 
side,  at  least,  will  probably  be  paralysed. 

The  treatment  should  be  directed  to  the  prevention  of 
inflammation  in  the  way  already  described.  If  there  is  a 
wound,  M'ith  protrusion  of  the  brain,  the  contused  and 
protruded  portions  and  any  frngments  pressing  upon  or 
penetrating  the  brain  substance  should  be  romoved,  the 
wound  cleansed  vath  antiseptics,  the  scnlj)  replaced,  and 
its  luiion  by  the  first  intention  sought.  In  the  case  of  a 
gunshot  wound  the  bullet  should  be  removed  if  it  can 
easily  bo  got  at,  otherwise  it  should  be  loft  in  situ.  Where 
there  is  no  wound,  but  signs  of  local  irritation  or  of  com- 
pression of  the  cortical  motor  arcii  from  blood-extravasa- 
tion, the  indications  arc  to  trephine.    The  guide  to  the 
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Fig.  89.— The  cerebral  convolutions:  E,  fissure  of  Eolando  • 
¥\  asccnd.na  frontal  convolution  ;  P',  ascending  parietal  con- 
To  ution  ;  !<'  superior,  middle  and  inferior  frontal  con- 

vo  utions  ;  &  F,  superior  frontal  sulcus  :  I  F,  inferior  frontal 
su  cus  :  S,  fissure  of  Sylvius  ;  S»,  anterior  limb  of  fissure  of 
.Sylvius  ;  Sf,  posterior  limb  of  fissure  of  Sylvius  •  sunerior 
parietal  convolution  ;  P^*,  supra-marginal  convolution  '•  P^  an 
gular  convolution  :  I  P,  inter-parietal  fissure  •  T  S'  T 
T  S'',  superior,  middle  and  inferior  temporo-splieuoidal  convo- 
u  Tr'm'  °°"yo"tion;  Po,  parieto-occipital  fissure; 

0  ,  0-,  0',  superior,  middle  and  inferior  occipital  conyolutions. 

.  (After  Lucas-Championniere  and  Erichsen.) 


Fv..  00.— Tlic  situation  of  tlic  line  of  Eoland 
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s25ot  for  perforation  is  the  line  of  the  fissure  of  Eolando 
on  the  side  opposite  to  that  of  the  localized  sj^asm  or 
paralysis.  This  line  may  be  found  in  various  ways.  M. 
Lucas- Championniere  employs  the  following  method  (see 
Eig.  90) : — lie  first  finds  the  bregma,  i.r-.,  the  spot  where 
the  coronal  joins  the  sagittal  suture,  by  carrying  a  line 
directlj'  over  the  vertex  from  one  external  auditor}-  meatus 
to  the  other.  The  top  of  the  Eolandic  fissure  is  situated 
00  millimetres  behind  the  bregma.  The  bottom  of  the 
fissure  corresj^onds  to  a  spot  7  centimetres  behind  the  ex- 
ternal angular  process  and  3  centimetres  above  it.  "We 
have  already  seen  that  the  cortical  motor  centres  are 
grouped  around  the  Eolandic  fissm-e.  If  therefore  there  is 
general  hemiplegia,  the  jDerforation  should  be  made  over 
the  middle  of  the  line ;  if  paralysis  of  the  arm  and  leg, 
over  the  upper  part  of  the  line ;  if  paralysis  of  the  arm 
only,  in  front  of  the  middle  third  of  the  line  ;  if  aphasia, 
below  and  a  little  in  front  of  the  line  on  the  left  side  of 
the  head  ;  if  there  is  paralysis  of  the  leg  alone,  behind  the 
upper  third  of  the  line  ;  if  paralysis  of  the  arm  and  face, 
in  front  of  the  lower  third  of  the  line ;  if  paralysis  of  the 
arm  and  aphasia,  or  paralysis  of  the  face  and  aphasia, 
below  and  in  front  of  the  line. 

Intracijaxial  ixflajematiox,  though  at  times  it  may 
remain  localized  either  to  the  membranes  [menimiitis)  or 
to  the  brain  (encephalitis),  more  often,  in  whatever  way 
it  begins,  spreads  from  the  one  to  the  other  [meningo- 
encephalitis). 

Cause. — Wounds  of  the  scalp,  contusions  or  fractiu'es 
of  the  bone,  and  concussion,  contusions,  lacerations,  and 
l^enetrating  wounds  of  the  brain. 

ratholorjy. — It  may  be  acute  or  chronic,  septic  and 
diffuse  or  circumscribed.  Acute  injiammation  may  begin 
in  the  dura  mater,  and  remain  confined  to  that  membrane 
{jyachymeniugitis).  or  spread  inwards  to  the  other  niem- 
In-anes  and  the  brain  ;  or  it  may  begin  in  the  brain,  but 
then  seldom  spreads  further  outwards  than  the  arachnoid 
heptomenincjitis).  When  it  begins  in  the  bone  or  in 
dura,  mater  it  is  at  first  circumscribed  ;  the  inflammatory 
products,  and,  should  suppuration  occur,  the  pus.  being' 
confined  bolwcen  the  bone  and  dura  mater.  Later,  the 
inflammation  may  spread  to  the  arachnoid,  and  thence  to 
the  i^ia  mater  aiid  surface  of  the  brain,  dilf using  itself 
widely  through  the  subd\u-al  space  and  over  the  cerebral 
cortex.    When  it  begins  in  the  brain  it  is  generally  the 
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result  of  a  contusion  or  laceration  of  the  cerebral  sub- 
stance, and  may  remain  circumscribed,  and  eventually  end 
m  a  cerebral  abscess,  or  spread  to  the  pia  mater  and  then 
become  difhise.  It  seldom,  however,  involves  the  free 
sm-  ace  of  the  arachnoid.  The  post-,noHem.  appearances 
commonly  observed  are  increased  vascularity  of  the  brain 
and  Its  membranes,  an  exudation  of  greenish-yellow 
lymph,  and  distension  of  the  ventricles  with  a  terous 
Surl'n  grey-matter  is  of  a  reddish 

hue  soft  and  diffluent,  and  the  white  more  abundantly 
c  otted  over  with  puncta  vasculosa  than  natural.  In  the 
chrome  form,  which  is  generally  due  to  inflammation 
caries  or  necrosis  of  the  bone,  or  more  rarely  to  a  brain- 
mjury  the  dura  mater  becomes  thickened  and  adherent 
to  the  bone,  the  arachnoid  thickened,  and  the  ])ia  mater 
opaque  and  indurated,  so  that  when  removed  its  prolonga-  ' 
^•iS\SnJ^^"^^^       ^^^^^on.,  canle  pulL 

.nf.t^  '^'l'^'^""}'  yj^iJ  according  as  the  inflammation  is 
ac  te  or  chronic  diffuse  or  circumscribed:  according  as 
It  begins  in  the  dura  mater  or  in  the  brain  and  pia  mater 

brl'°"Ti?r°       f  '"^i""^  base  of  t^e 

biam     The  general  syraptoms  m  acute  cases  are  in  the 

sk?as  Ew'^^'V  Jf^""^  S^^erallyon  the  same 

side  as  the  wound  if  one  is  present,  intolerance  of  light 
and  sound,  retching  with  probably  a  clean  tono-ue  a 
quick,  full  pulse,  flushed  face,  contracted  pupils  vSnt 
beating  _o   the  carotids,  restlessness,  .sleeplessnaS,  an  1  a 
mes  violent  delirium.    Later  the  symptoms  pass  Sito 
those  of  compression,  the  pupils  becoming  dilated  and 
fixed,  the  pu  seslow,  and  the  breathing  sterforous.  Then 
follows  paralysis,  stupor,  coma  and  death.    Ei-ors  wiU 
probably  occur  should  pus  form.    In  the  c/»-.,.-cVor„Tof 
Z^uZiT.        .symptoms  are  similar  to  those  of  the 
acute,  but  of  less  seventy,  and  are  later,  as  arule,  in  makW 
their  appearance    Complete  recovery  may  have  kppai  entW 
taken  place,  or  there  may  have  been  headache  m  Sta- 
b  1  ty  of  temper  previous  to  the  symptoms  setting  in  Is 
there  any  rmy  of  Incnllzhu,  the  intkumncdion  ?    f  S  ten 
to  twenty  days  have  elapsed  since  theiniury;  if  the  onset 
of  the  symptoms  IS  sudden,  though  preceded  peAans  bv 
some  headache  ;  if  there  is  a,  pulfy  .swelling  over  S  sea^ 
of  injury  due  to  the  separation  of  tlie  peHcnm  ui  fi'om 
the  bone  1,y  serous  effusion  ;  if  tlio  bone  shou     t  ex 
posed,  looks  dry,  white,  and  discoloured,  or  tl  f  woimd 
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unhealthy  ;  and  if  the  paralysis  is  localized, — the  inflam- 
mation is  probably  between  the  bone  and  dura  mater,  and 
if  a  rigor  has  occurred,  pus  has  probably  formed.  2.  If, 
on  the  other  hand,  there  is  no  apparent  injury  of  the 
scalp  or  bone  ;  if  the  patient  has  had  concussion  ;  and  if 
the  symptoms  set  in  a  few  hours  after  the  injury,  the 
inflammation  is  probably  in  the  brain  or  pia  mater,  where 
it  has  arisen  in  consequence  of  increased  vascularity 
following  the  concussion.  Or  if  the  symptoms  come  on 
about  the  fourth  or  fifth  day  after  the  injiuy,  when  it 
had  apparently  been  recovered  from,  the  inflammation  will 
probably  be  also  in  the  brain  or  pia  mater,  but  in  this  case 
due  to  contusion  or  laceration  of  the  brain.  3.  If.  again, 
the  sjTnptoms  are  delayed  some  weeks,  if  there  is  optic 
neuritis  or  symptoms  of  disturbance  of  one  or  more  of  the 
motor  areas,  the  inflammation  is  probably  localized  to 
some  portion  of  the  brain,  and  if  a  rigor  has  occui-red,  a 
cerebral  abscess  has  probably  formed. 

The  treatment  may  be  di^dded  into  the  preventive  and 
the  ciu-ative.  The  former  consists  briefly  in  guarding 
against  the  occurrence  of  septic  changes  in  the  wound,  if 
one  is  present,  and  in  preventing  congestion  of  the  brain 
and  its  membranes  by  the  means  already  indicated  (see 
p.  335).  The  flrst  signs  of  inflammation  should  be  actively 
combated  by  a  calomel  purge,  leeches  to  the  temples  and 
the  ice-bag  to  the  head ;  whilst  pain  should  be  subdued 
and  sleep  promoted  by  the  cautious  use  of  opium.  The 
curative  treatment  cousists  in  evacuating  the  products  of 
the  inflammation,  should  such,  in  spite  of  the  jn-eventive 
treatment,  ensue.  Thus,  if  there  are  signs  of  local  siiji- 
puration  between  the  bone  and  dura  mater,  the  trcpliiuo 
should  be  applied  over  the  seat  of  injury,  or  if  one  is  not 
apparent,  over  the  motor  area,  at  the  spot  indicated  by 
localized  paralvsis  or  spasm.  If.  on  nnnoving  tlic  bone, 
the  dura  mater"  is  seen  to  bulge,  and  the  piilsations  of  tlie 
brain  cannot  be  felt,  the  dura  mater  should  bo  perforiited, 
and  if  pus  is  still  undi.scovered,  but  tlio  signs  of  supimra- 
tion  arc  well  marked,  a  bistoury  should  be  caaitiously 
pass(!fl  into  tlic  brain-substance.  If  there  are  signs  oJ 
cerebral  abscess,  a  trephine  sliould  lie  aii]ilied  over  the 
suspected  spot,  the  dura  mater  incised,  the  brain  care- 
fully punctured,  and  if  pus  is  discovered,  a  free  incision 
made  to  lot  it  out.  If  the  suppuration  appears  to  be 
general  rather  than  local,  no  operative  treatment  should 
1)0  undertaken. 
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Herxia  cerebri  is  a  protrusion  of  brain-substance 
through  a  hole  in  the  cranium  and  dura  mater.  Caus^- 
it  ajipears  to  be  due  to  a  localized  swelling  of  the  brain 
consequen   upon  mflammation,  and  may  occur  after  any 
mjury  of  the  cranumi  where  there  is  loss  of  bone  and  I 
wound  or  sloughing  of  tlie  dura  mater,  with  bruisino  or 
acerataon  of  the  brain.  _  P«^/-o%^._The  protmdon  con 
ducf .    ^fV]-'f'^'^r'  ^^filt^-'^te^^  ^'ith  inflammatory  pro- 
ducts  and  blood,  and  is  the  result  of  the  inflammatory 
swelhng  finchng  a  vent  m  the  only  possible  way  i^  which 
It  can  escape  viz.  through  the  hole  in  the  cranfum.  The 
effused  blood  is  due  to  the  rupture  of  the  obstructed 
capillaries,  consequent  upon  the 'protruding  maS  becom  - 
ing constricted  by  the  margins  of  the  aperture  t£ou  4 
Jhich  It  has  protruded.  At  times,  when  the  rupture  of  the 

bod  '""'irr  ^^^'^^^^'^  -l-o  Jt  entieP^ 

01  ciottLd  blood.  The  hernia  appears  as  a  reddish 

brown  blood-stamed,  fungus-looking  mass,  ovorWin^ 
the  hole  m  the  cramum,  throuo-h  wh?ch  it  ^  ? 

and  often  pulsating  synchrono^  with  tie  t 
the  inflammation  subside,  the  pJotrusion  ' ^^^^^^^^^^^ 
recede,  and  the  patient  recover ;  but  should  it  contimie  the 
herma  will  increase  m  size,  and  as  more  and  more  of '  the 

andTli?."'^  I"^'  '"'"'T'  ^^"'^■^  aconTtose  stSe 
and  die...  At  times  the  protrusion  may  become  constricted 
at  it.s  base,  and  slough  away  and  the  parts  cicatrize  m 

}  the  means  already  described  in  Intracranial  Infl  in 
nation.    Formerly,  pressure  on  the  protrusion  .sWrn^ 

out  tnoy  wei-f!  not-,  ni■^■r.l^r^r,r^    ,  "^ij^u^  t^u, 


■hiif  P  '-^'.uoL.iL.ft,  weie  zne  means  emnloved 

but  they  were  not  attended  with  success,  and  aJe  now 
discarded  as  unscientific.    Pressure  would  raSei  tend  to 

ten  Tr°T      -J'^'""^"*^  inllamniatioi  b    ke  p     \  " 

tension.    The  hernia  itself  slif)iilrl  ha  i     ^  ^ 

when  the  inflammation  hfs  bto^L  dn  l^^^Xen^S* 
regulated  pressure  may  possibly  promote  the  nbsorS 
^ri::?"^'^'  ^'^'^'''^'^        thelhrinking  ;::id  tSon 

of';HSs^Sur^^^  Vr^:;:!:':T\  ^r^^^^^^-^ 

symptoms  of  compr  sion  wl  il  J?  "m  !  ^''^'^ 
3.  In  localized  exirav.satir<!i'm.;;;;'&:^,-Z"i;:^- 
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and  dura  mater.  4.  In  intracranial  siippm-ation  when 
the  pus  is  circumscribed  and  situated  between  the  bone 
and  dura  mater,  in  the  subdural  or  sub- arachnoid  space, 
or  in  the  substance  of  the  brain.  5.  In  epilepsy,  mania, 
and  continued  headache  following  on  head-injury.  G. 
For  the  removal  of  a  bullet  lodged  in  an  accessible 
situation  in  the  brain.  7.  In  fracture  of  the  inner 
table;  and  8.  Per  the  removal  of  a  cerebral  tiimoui-. 
In  compound  depressed  fracture  without  symptoms, 
in  W'hicli  the  fragment  cannot  be  raised  by  the  elevator, 
opinions  differ  as  to  the  propriety  of  trephining.  If 
the  depression  is  considerable,  I  think  it  ought  to  be 
done,  as  should  the  patient  escape  the  immediate  danger 
of  intracranial  inHammation,  he  is  liable  to  certain  remote 
effects  from  the  ii-ritation  of  the  de- 
l^ressed  fragments,  such  as  epilepsy, 
mania,  &c.  (see  Depressed  Fi-adurc, 
p.  3;J.j).  The  operation. — If  a  wormd 
of  the  scalp  exists,  it  should  be  en- 
larged, otherwise  a  crucial  incision 
may  be  made  over  the  spot  where 
the  trephine  is  to  be  ajiplied ;  or 
better,  a  large  semi-circular  flaj)  of 
the  scalp  turned  down  in  the  way 
suggested  by  ilr.  Ilorsley,  so  that 
when  it  is  replaced  after  the  opera- 
tion the  trephine-hole  is  completely 
covered.  The  pericranium  having 
been  turned  back  from  the  bone,  the 
trephine,  with  the  pin  protruded 
one-eighth  of  an  inch,  should  bo 
apjilied,  and  steadily  worked,  clear- 
FiG.     91.  -  Conical  ^^f^^  from  time  to  time 

trephine,  witli  tlic  ^^th  a  feather  or  the  brush  ju'ovided 
aiitlun-'s  improved  for  the  p\u-pose  lu  the  trt>phuic-case. 
],andle.  A  good  groove  having  been  formed 

in  the  bone,  the  pin  .sliould  be 
withdrawn.  "When  the  diploe  is  reached,  which  may  bo 
known  by  the  bone-dust  being  soft  and  red,  greater 
caution  must  be  used,  and  a  probe  introduced  into  the 
groove  at  intervals  to  ascertain  wlictlicr  perforation  has 
taken  ]ilaco  at  any  situation.  "When  the  crown  of  bone 
is  loose  it  should"  be  removed  with  the  seciucstnnn  for- 
ceps, and  if  it  is  intended  to  replace  it.  it  sliould  be  kejit 
warm  in  some  Avcak  antiseptic  solution,  and,  at  the  end 


UfJURIES  OF  THE  FACE. 


353 


of  the  operation,  cut  into  small  pieces  and  placed  in  tlie 
hole,  and  the  flap  laid  down  over  it.  If  more  room  is 
necessarj',  the  trephine  hole  may  be  enlarged  by  a  Hey's 
saw,  the  surgical  engine,  &c.  It  need  hardly  be  said 
that  the  strictest  antiseptic  precautions  should  be 
used  thi'oughout.  Thus,  the  whole  scalp  should  be 
shaved,  and  washed  with  soai^  and  hot  water,  then 
with  ether  or  ammonia  to  remove  all  grease,  and  after- 
wards with  perchloride  of  mercurj^  or  other  antiseptic. 
Healing  bj^  the  first  intention  should  be  obtained  if  pos- 
sible by  accurately  uniting  the  wound  except  at  its 
lowest  part  which  should  be  left  open  for  di'ainage,  and 
by  applying  a  dry  antiseptic  dressing,  and  over  it  an  ice- 
bag  to  prevent  inflammation.  The  trephine  should  not 
be  applied,  as  a  rule,  over  a  suture,  an  air  or  venous 
sinus,  or  over  the  middle  meningeal  arterj%  unless  the 
operation  is  undertaken  with  a  view  to  secure  that  vessel. 
The  conical  trephine,  shown  in  I'ig.  91,  will  be  found 
a  safer  instrument  than  that  in  ordinary  use,  as  with  it 
it  is  impossible  to  injure  the  dura  mater,  and  the 
handle  also  is  more  comfortable  to  work  with.  Before 
trephining  for  the  removal  of  a  cerebral  tumour  morphia 
should  be  given,  as  it  causes  contraction  of  the  small 
blood-vessels,  and  so  has  a  tendency  to  lessen  the 
htemorrhage. 


INJURIES  OF  THE  FACE. 

C'oxTUSioxs  of  the  face  are  very  common.  Amongst 
them  may  be  mentioned  "  black-eye,"  which  is  attended 
with  extravasation  of  blood  in  the  loose  cellular  tissue 
of  the  eyelids.  The  swelling  is  often  very  great,  the  ej'e 
being  completely  closed,  but  it  usually  subsides  in  a  few 
days.  Suppuration  occasionally  occurs,  a  small  incision 
then  becoming  necessar}^ 

WouxDS  of  the  face,  owing  to  the  great  vascularity  of  • 
the  parts,  readily  and  rapidly  heal.  The  edges  of  the 
wound  should  bo  approximated  as  acciu'ately  as  possible, 
ospociall}'  when  near  the  eyelid,  whore  there  is  danger  of 
contraction,  and  united  with  horso-hair  sutures.  If  quite 
sii])erficial  the  wound  may  then  bo  sealed  witli  collodion  ; 
but  if  deep  the  surfaces  should  bo  supported  by  haro-lip 
pins  or  wire  sutures,  which  however,  to  prevent  scarring, 
should  bo  removed  at  the  end  of  twenty-four  to  thirty-six 
w.  A  A 
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hours.  Wounds  attended  by  loss  of  substance  may  sub- 
sequently require  a  plastic  operation. 

EoiiEiG>'^  BODIES  IX  THE  NOSE. — ^Peas,  beads,  pebbles 
and  the  like  are  sometimes  pushed  u])  the  nose  by  chil- 
dren, "where  they  sooner  or  later  give  rise  to  irritation 
and  a  muco-purulent  and  fcotid  discharge.  Indeed  the 
presence  of  such  a  discharge  from  one  nostril  in  a  child 
should  always  lead  the  Surgeon  to  make  a  careful  search, 
if  necessary  under  an  anassthetic,  for  a  foreign  body. 
If  allowed  to  remain,  foreign  bodies  may  cause  ulcera- 
tion, or  even  bone-disease.  They  can  generally  be  re- 
moved by  forceps,  curettes,  or  the  nasal  douche,  but 
before  these  are  used  the  patient  .should  close  the  opposite 
nostril  and  forcibly  expire,  since  the  body  may  often  be 
expelled  in  this  simple  way.  At  times  they  may  have  to 
be  pushed  back  into  the  pharynx.  jSIilder  means  failing, 
Eouge's  operation  (see  Diseases  of  Nose),  may  become 
necessarj'.  It  should  not  be  forgotten  that  foreign  bodies 
occasionally  enter  the  nose  from  behind  during  vomiting. 

PoREiGN  BODIES  IN  THE  E.\ii  should  be  removed  by 
.syringing  with  tepid  water,  and  no  attempt  made  to 
extract  them  with  instruments  unless  their  nature  is  such 
that  the  warmth  and  moisture  of  the  part  may  cause  them 
to  swell,  as  is  the  case  with  peas.  Under  these  circum- 
stances, some  of  the  various  aural  curettes,  snares.  &c., 
devised  for  the  purpose  may  be  \ised,  but  with  great 
gentleness  and  aided  by  artificial  light,  the  child,  if 
iinruly,  being  placed  under  an  annosthetic.  If  a  rounded 
body, "as  a  bead,  which  is  inca]iable  of  swelling,  does  not 
come  away  on  syringing,  it  shoiild  be  left  alone  for  the 
time,  as  it  will  subsequently,  by  setting  up  .«light  sup- 
puration, become  loosened,  and  can  then  be  removed  by 
again  using  the  syringe.  The  incautious  use  of  instru- 
ments has  been  attended  by  perforation  of  the  niembrnna 
tvmpani,  and  even  followed  by  fatal  intracranial  inflam- 
mation. As  a  caution  it  may  bo  mentioned  that  the 
handle  of  the  malleus  has  ere  now  been  mistaken  for  a 
foreign  body  and  roughly  torn  out. 

Saliva KY  Fjsrri.A  occasionally  results  from  a  woinid 
of  Stenson's  duct.  It  is  known  by  a  small  fistulous  oyon- 
ing  on  the  chock  from  which  saliva  dril^bles,  especially 
when  food  is  being  taken.  Trcuimnit.—'Sumoronii  opera- 
tions have  been  proposed  and  practised  for  this  somewhat 
troublesome  condition.  The  ]irinciplo  underlying  thorn 
all  is,  first  to  establish  a  free  opening  of  the  duct  into  the 


rHACTirRE  OF  THE  JAWS.  355 

mouth,  and  then  if  the  external  opening  does  not  heal, 
to  close  it  by  a  plastic  operation. 

Fkacture  of  the  nas.1L  boxes  is  always  the  result 
of  severe  direct  yiolence.  The  fracture  is  commonlr 
tiansverse  m  direction,  and  is  often  comminuted  and 
accompanied  by  much  displacement  and  at  times  by 
emphysema     Occasionally  the  fracture  extends  through 

cubriform  plate.  Hence  it  may  be  complicated  by  sub- 
sequent mflanimation  of  the  brain  and  its  membranes, 
b V  bones  should  be  manipulated  into  position 

^o.£l  %f  te^^llj  and  by  a  director  passed  up  the 

nostnl,  or  by  the  dressing  forceps  with  one  blade  within 

'thiZ  ^        T^'''^'  fragment. 'shoulS 

™r1       r  ^''f  f  ^^^"^      o^'ten  difficult,  by 

pads  of  lint  and  strapping.    The  septum,  where  this  has 
been  deflected,  should  be  straighten'ed,  so  as  to  s'lppor 
the  depressed  bones,  and  kept  in  place  by  ivory  Z 5 

appaiatus.  Where  the  fractm-e  has  not  been  pronerlv 
reduced,  much  deformity  may  remain,  and  if  the^se Zm 
has  also  been  deflected,  considerable  inconven  ^nce  may 
one  0  ZZTTrr  1  ^^'^truction  to  respiration  through 
one  01  other  nostri  .  In  such  cases,  though  a  consider- 
able period  may  have  elapsed  from  the  time  of  the 

remidv  thTtf"'^^%'°"^'^^  ^'^^•^^^1^  straightening  to 
lemedy  the  deformity   see  Diseases  of  the  Nose)  The 

latera    cartilages,  if  separated  from  the   nasal  bones 

ScteclHtT''""^^  -Phaced,  as  if  this  p^tfon  £ 
neglected  little  can  subsequently  be  done.    Where  how- 

apJSS."''"  °f  -  -tentivf 

Fractitiies  of  the  upper  jaw,  or  of  the  malar  bono 

met  wltCT  t^^'^^^'^'  occaSonaHv 

met  with  m  severe  smashes  of  the  face.  Thev  ai-p  oft,^.^^ 
impos^ble  to  rectify,  and  considerable  dSmity  fre- 
Spnrn i-^'''"^'^'-  ^^though  much  Comminution  may  occur 

ixttle  to  one  or  other  side  of  the  symphvsis  fl,ol  i,fnf 
fracture  being  then  usually  vertical!    i^^i^s  situlZn! 

A   A  2 
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and  indeed  Avhenever  the  fracture  involves  the  alveolar 
border,  the  mncoiis  membrane  of  the  gums  is  torn, 
rendering  the  fracture  compound.  It  unites,  however, 
nearly  always  like  a  simple  fracture.  There  is  not  as  a 
rule  much  displacement ;  but  when,  as  occasionally 
happens,  there  is  a  fracture  on  both  sides  of  the 
sjonphysis,  the  central  portion  is  considerably  depressed 
by  the  action  of  the  genio-hyoid  and  digastric  muscles. 
When  the  line  of  fractru-e  extends  through  the  angle  or 
ascending  ramus,  the  fragments  are  held  in  apposition  by 
the  masseter  on  the  outer,  and  the  internal  pter\-goid  on 
the  inner  side.  The  fracture  may  occasionally  occur 
through  the  corouoid  process  or  the 
neck  of  the  condyle.  In  the  latter 
situation  the  displacement  is  pecu- 
liar, the  condyle  on  the  injured 
side  being  dra-^Ti  forwards  and  in- 


Fio.  92.— (Tutta  pevclia  splint  for 
fractured  jaw.  (Bryant's  Surgery. ) 


Fio.  93 — Dental  splint 
applied. 


wards  by  the  external  iitorygoid  muscle  of  that  side  while 
the  rest  of  the  jaw  is  tilted  over  towards  the  luiurod  side 
by  the  action  of  the  opposite  external  pterygoid,  which  is 
thus  left  unopposed.  This  sign  is  of  some  importance  m 
distinguishing  such  a  fracture  from  a  partial  dislocation 
in  which  the  jaw  is  drawn  over  to  the  si.le  opposite  the 
dislocati.ni.  .S/(7»-^.-The  common  form  of  fractm;e  may 
bo  readilv  distinguished  bypam  on  mastication  dribbling 
of  saliva',  some  irro^'ularity  m  the  lino  of  the  teeth 
unnntural  moljilitv  of  the  fragments,  crepitus,  and  a  rent 
in  the  mucous  membrane  over  the  rncturc  Irncture 
through  the  angle  may  be  detected  by  crcpi  us  and  by 
the  slight  mobilitv  of  the  fragments  on  firmly  grasping 
the  a.Kcondinir  ramus  and  body  of  the  .law.  I'racture 
througli  the  neck  may  be  known  by  the  peculiar  displace- 
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meut  before  alluded  to,  and,  perhaps,  by  crepitus  on 
manipulation.  Treatment. — The  jjarts  should  be  placed  in 
apposition  and  kept  at  perfect  rest.  This  can  usually  be 
done  by  a  gutta-percha  splint  moulded  to  the  chin  (Fig. 
92),  and  secured  by  a  four-tailed  bandage  (Fig.  9.3).  All 
movements  of  the  jaw  must  be  avoided,  the  patient  being 
fed  on  slops  introduced  either  behind  the  last  molar  tooth 
or  through  any  space  left  available  by  the  loss  of  a  tooth. 
In  placing  the  parts  in  apposition  some  difficulty  may  be 
experienced  in  consequence  of  a 
displaced  tooth  having  slipped 
between  the  fragments.  If  the 
parts  cannot  be  kept  in  place  by 
the  simple  .sphnt  above  mentioned. 


Fig.  94. ^Mechanism  of  reduction  of  a  dislocated  jaw.  f.  Corlc 
acting  as  fulcrum.  The  dotted  lines  represent  the  masseter  and 
temporal  muscles— the  weight  to  be  overcome  l.y  the  hand  or 
power. 

Fig.  95. — The  foui--taiIcd  bandage  applied.     (Bryant's  Surgery.) 

they  must  be  secured  either  by  drilling  the  fragments  and 
wiring  them  together,  or  by  means  of  the  dental  splint 
shown  in  the  accompa,nying  drawing  (Fig.  93).  This 
splint  consists  of  a  wire  frame  fitted  round  the  back  and 
front  of  the  teeth,  and  further  secured  by  transverse 
wires  between  the  teeth.  One  of  tlio  more  elaborate, 
so-called  interdental  splint.s,  may  at  times  bo  found 
necessary.  Union  is  usually  accomplislred  in  four  or  five 
weeks. 

DisLoc.'VTiox  OF  THE  LOWEK  .TAW.— This  accidont  may 
soTnetimcs  result  from  a  fall  or  blow  upon  the  chin  with 
the  mouth  open,  but  more  frequently  occurs  from  spas- 
modic action  of  the  external  pterygoid  muscles  during 
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yawning.  "When  both  condyles  are  displaced  the  disloca- 
tion is  said  to  be  comi^lete  ;  when  only  one  is  displaced, 
incomplete.  Nature  of  displacement.' — The  condyle  with 
the  interarticular  cartilage  is  drawn  over  the  eminentia 
articularis  into  the  zygomatic  fossa,  where  it  is  fiimly 
held  by  the  contraction  of  the  internal  i^terygoid,  masseter, 
and  temporal  muscles.  Signs. — The  mouth  is  widely  open 
and  cannot  be  closed  by  any  Toluntary  effort  of  the 
patient,  and  the  saliva  constantly  dribbles  away.  In 
complete  dislocation  the  symphysis  remains  in  the  middle 
line,  and  an  unnatural  hollow  is  felt  behind  each  condyle. 
If  the  dislocation  is  partial  the  symj^hysis  is  carried  over 
to  the  opposite  side,  and  the  hollow  is  felt  only  behind 
the  dislocated  condyle.  Treatment. — The  indications  are 
to  overcome  the  contracted  muscles,  and  so  allow  the 
displaced  condyle  or  condyles  to  be  drawn  by  the  temporal 
and  deep  fibres  of  the  masseter,  the  retractors  of  the  jaw, 
over  the  eminentia  articularis  into  their  sockets.  A  cork, 
or  the  thumbs,  wrapped  in  a  towel  to  avoid  being  bitten, 
should  be  placed  between  the  last  molar  teeth  of  the 
upper  and  lower  jaw  on  each  side  to  act  as  a  fulcrum 
whilst  23ressure  is  made  in  an  upward  direction  on  the 
symphysis  by  the  Surgeon's  hands  on  the  principle  of  a 
lever  of  the  first  order  (Fig.  9i).  T\Tiilst  the  symphysis 
is  pushed  upwards  the  condyle  is  drawn  downwards,  the 
weight,  represented  by  the  contracted  muscles,  being 
gradually  oA^ercome.  As  soon  as  the  condyle  is  thus 
clear  of  the  eminentia  articularis  it  is  drawn  back  into 
its  place  with  a  snap  by  the  fibres  of  the  retractor  muscles. 
At  times  in  consequence  it  would  appear  of  the  coronoid 
process  being  wedged  against  the  zygoma  reduction  can- 
not be  effected  in  this  way.  Downward  and  backward 
pressure  by  the  j^rotccted  thumbs  will  then  generally 
succeed.  A  foiu'-tailcd  bandage  (Fig.  95)  should  be  worn 
for  a  fortnight  to  jircvent  re-dislocation.  M'hich  is  very 
liable  to  liapjwn. 

The  term  srBLUXATiox  of  the  jaw  is  applied  by  some 
to  a  displacement  of  the  condyle  from  the  interarticular 
cartilage  ;  by  others  to  an  unnatairal  slipping  forwanls  of 
the  interarticular  cartilage  on  the  eminentia  articularis  in 
consequence  of  rupture  or  elongation  of  the  ligainents. 
The  latter  condition  is  most  frequently  met  with  in 
delicate  young  people.  The  condyle  catches,  and  the 
mouth  cannot  bo  closed  for  a  second  or  two.  but  it  can 
generally  b(^  replaced  by  the  patient's  volmitary  efforts 
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with  a  distinct  snap.  Treatment. — If  counter  irritation 
and  tonics  do  not  succeed  the  joint  may  be  opened  and 
the  cartilage  secured  in  position  by  sutm-es. 

IX JURIES  OF  THE  NECK,  IXCLTJDIXG  THE  ENTRANCE  OF 
FOREIGN  BODIES  INTO  THE  PHAHYNX,  CESOPHAGUS 
j\ND  AIR-PASSAGES. 

Wounds  of  the  neck.— Superficial  wounds  call  for 
no  special  comment.  Our  attention  here  need  only  be 
given  to  wounds  of  the  front  of  the  neck,  which  are 
generally  inflicted  either  with  homicidal  or  suicidal  in- 
tent. Such  wounds  are  usually  of  the  incised  variety, 
more  rarely  punctured.  They  may  be  situated  anywhere 
between  the  lower  jaw  and  the  top  of  the  sternruu,  but 
are  more  common  in  the  laryngeal  region,  especially 
through  the  thyro-hyoid  membrane.  Suicidal  wounds 
are  generally  made  obliquely  from  left  to  right  and  from 
above  downwards,  but  may  be  transverse,  and  are  com- 
monly deeper  on  the  left  than  on  the  right  side.  These 
facts  are  explained  by  the  suicide  generally  using  the 
right  hand,  and  becoming  less  determined  as  he  proceeds. 
There  is  usually  but  one  gash,  but  there  may  be  several, 
and  again  the  gash  may  be  superficial,  or  it  may  be  deep, 
even  extending  to  the  spine.  The  structures  involved 
will  depend  upon  the  situation,  depth,  and  extent  of  the 
wound.  Thus  1.  When  the  woimd  is  made  above  the 
hyoid  bone  the  tongue  may  be  severed,  and  the  muscles  that 
depress  the  jaw  and  elevate  the  hyoid  bone  and  the  lingual 
or  facial  arteries  and  the  hypoglossal  nerve  divided.  Such 
a  woimd  will  gape  widely,  and  may  open  into  the  mouth, 
the  food  and  saliva  then  escaping  freely  through  it. 
2.  When  the  wound  is  through  the  thyro-hyoid  membrane 
the  pharynx  will  be  opened,  and  the  erfjigiottis,  aryepi- 
glottidean  folds  or  arytenoid  cartilages,  the  superior  thy- 
roid and  lingual  arteries,  and  the  superior  laryngeal  nerve 
may  be  cut  through.  The  wound  gapes  less  than  in  the 
preceding,  situation,  but  allows  of  the  escape  of  food  and 
saliva.  There  is  usually  great  difficulty  in  swallowing 
.'5.  "WTien  the  wound  is  'through  the  cartilages,  the  vocai 
cords  an(I_  one  or  other  of  the  intrinsic  laryngeal  muscles 
may  bo  divided,  with  consequent  loss  of  voice  ;  the  carti- 
lages themselves,  moreover,  may  be  variously  displaced 
There  is  as  a  rule  but  little  haemorrhage.  4.  When  the 
wound  is  made  below  the  cricoid  cartilage  the  depressor 
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muscles  of  tlie  larynx,  the  inferior  or  supenor  ttyroid 
artery,  and  the  thyroid  and  anterior  jugular  veins  may  be 
wounded,  the  trachea  partly  or  entirely  cut  across,  and 
even  the  cosophagus  implicated. 

Wherever  the  wound  is  situated  the  carotid  arteiies 
generally  escape  owing  to  the  resistance  of  the  cartilages 
of  the  larynx,  the  deep  situation  of  the  carotids,  and  the 
contraction  of  the  sterno-mastoid  muscles. 

Bangers. — The  immediate  dangers  are — 1.  Heemorrliuge. 
When  the  carotid  artery  or  jugular  A'ein  is  wounded  death 
is  generally,  though  not  invariably,  instantaneous ;  but 
even  when  no  large  vessel  is  implicated,  death  before  help 
is  obtained  is  frequent  from  hremorrhage  from  some  of 
the  arteries  above  mentioned,  the  external  jugular  vein, 
&c.  2.  Ohstruction  to  respiration  in  consequence  of  (o)  the 
blood  entering  the  air-passages  in  larger  quantities  than 
the  patient  can  cough  up ;  (6),  the  lolling  back  of  the 
tongue  over  the  glottis;  (c),  the  displacement  of  the 
cartilages;  {d),  the  sejiaration  of  the  divided  portions  of 
the  trachea.  3.  Entrance  of  air  into  the  reins  is  also  an 
occasional  danger.  The  siibse<jiieiit  dangers  are — 1.  Edema- 
tous laryngitis  ;  2.  Bronchitis  and  broncho-pneumonia  ;  3. 
Inflammation  and  suppuration  of  the  loose  tissues  of  the 
neck  even  extending  to  the  mediastinum  or  pleura,  and, 
still  later,  4.  Obstruction  of  the  air-]iassage  with  increas- 
ing dyspnoea  or  loss  of  voice  from  (a),  con.striction  during 
cicatrization,  or  {I),  formation  of  prominent  granulation.=!; 
and  o.  (Esophageal  or  tracheal  fistula. 

Treatment. — The  hremorrhage  must  be  arrested  ;  the 
air-passages  cleared  if  obstructed  with  blood,  by  suction 
if  necessarj';  and  artificial  respiration  resorted  to  if  the 
patient  has  already  ceased  to  breathe.  If  the  tongue  or 
epiglottis  is  divided  it  must  be  fixed  by  sutures,  or  if  a 
portion  of  the  epiglottis  is  loose  it  may  bo  cut  off.  The 
wound,  unless  quite  superficial,  should  not  as  a  rule  be 
approximated  by  suture  or  strap]iing,  but  by  position,  the 
patient  being  ]iro])ped  u]i  and  tlie  liead  bent  forwards. 
The  cartilages  of  the  larynx,  if  disjilnced,  may  be  brought 
together  1)}'  suture,  as  may  also  the  trachea  if  divided. 
\Vnen  the  ocso])hagus  is  wounded  the  edges  may  be 
united  by  srituring  the  muscular  coat,  turning  the  mucous 
mcml)rane  inwai'ds,  and  the  patient  fed  by  a  tube  passed 
through  the  mouth  and  lieyond  the  wound,  or  at  first 
entirely  by  the  rectum.  Tracheotomy  may  have  to  be 
23erformcd  if  respiration  is  embarrassed  by  disjihicemcnt 
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of  the  LT,ryngeal  cartihiges  or  by  oedema  of  the  glottis. 
^Vhen  the  au--passages  are  opened  the  precautious  de- 
scribed under  Tracheotomy  must  be  taken  to  prevent 
lung-trouble.  Suppuration  must  be  watched  for,  and 
free  exit  given  to  pus  as  soon  as  detected. 

Contusion  of  the  larynx  may  be  caused  by  blows  or 
kicks  of  all  kinds  and  manual  compression,  as  in  garot- 
tmg.  _  Syiiipfo/ris. — Pain,  especially  on  handling,  localized 
swelhng  or  ecchymosis,  alteration  or  loss  of  voice,  and 
slight  hcemoptysis  when  the  mucous  membrane  is 
lacerated.  Unless  there  is  much  bleeding  there  is 
usually  no  dyspna-a,  though  this  may  subsequently  be 
present  should  spasm  or  cedema  of  the  glottis  supervene. 
Severe  compression  of  the  larynx  is  said  at  times  to  have 
been  instantly  fatal  from  spasm  of  the  glottis.  The  treat- 
r/iey,^  should  be  directed  towards  allaying  pain  and  pre- 
venting inflammation.  Thus,  a  lead  and  opium  lotion 
or  an  ice-bag  may  be  applied  over  the  larynx,  and  all 
attempts  at  speaking  prohibited.  Should  signs  of  oedema- 
tous  laryngitis  appear,  leeches,  followed  by  hot  fomenta- 
tions may  be  placed  over  the  thyroid  cartilage,  whilst 
scarihcation  of  the  glottis,  and  if  this  fails  and  suffocation 
threatens,  intubation  of  the  larynx  or  tracheotomy  must 
be  performed. 

SuBCUT.VNEors  KUPTURE  OF  THE  TiiAciiEA  is  a  rare 
accident,  but  may  be  caused  by  any  violence  applied  to 
the  neck.  It  is  attended  by  emphysema  and  dyspnoea, 
and  IS  usually  rapidly  fatal.  An  incision  should  be  made 
in  the  middle  line  of  the  neck  and  an  attempt  made  to 
flraw  the  lower  end  of  the  trachea  to  the  surface,  and  to 
l)ass  m  a  tracheotomy  tube. 

Fkactuke  xyi)  dislocation  of  the  hyoid  bone.— 
-/■radim:  may  be  produced  by  any  violence  applied  to  the 
neck  especially  a  severe  grip.  The  lino  of  fracture  is 
usually  about  the  junction  of  the  greater  cornu  with  the 
body,  but  may  occur  m  any  situation.  The  usual  sio-ns 
are  pam,  increased  on  handling,  on  turning  the  head  and 
on  moving  the  tongue;  dysphagia  or  inability  to  swallow  • 
hoarseness  or  a])hoiiia  ;  a  sense  of  suffocation  on  vro- 
trudmg  the  tongue  ;  mobility  of  the  fragments  and 
crepitus;  sometimes  cough  and  dys])ncoa  ;  and  hfomon- 
t>^is  when  there  is  lacera,tion  of  the  mucous  membrane. 
Jwafrnod—The  Iragn.ents  should  be  replaced  by  the 
finger  passed  through  the  month,  whilst  the  lingers  of  the 
otlier  hand  marnpnlate  the  bone  externally,  a  gag  and 
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chloi'oform  being  usually  necessary.  The  parts  must 
then  be  'kept  perfectly  quiet,  and  the  patient  fed  on  sloj^s 
l^assed  well  to  the  back  of  the  tongue. 

"What  has  been  described  as  dislocation  of  the  hj'oid 
bone  appears  leather  to  be  a  condition  of  the  parts  due  to 
relaxatio]!  of  the  ligaments  attaching  the  thyroid  cartUage 
to  the  hyoid  bone. 

FllACTUIlE  OF  THE  CARTILAGES  OF  THE  LARYNX. — 
The  fracture  may  extend  through  either  the  thyi-oid  or 
the  cricoid  cartilages,  or  through  both.  The  th^iToid  alone 
is  most  usualty  fracti;red.  Cause. — Dii-ect  violence  applied 
to  the  part,  such  as  a  blow  or  fall,  or  compression  with 
the  hand,  as  in  garotting.  The  usual  sig7is  are  pain, 
increased  on  speaking,  on  swallowing,  and  on  handling; 
dysimoea ;  cough ;  expectoration  of  frothy  blood,  and 
later,  when  inflammation  has  come  on,  of  otfensive  piis ; 
emphysema  when  the  mucous  membrane  is  injiu-ed ; 
great  swelling  and  ecch^Tuosis ;  and  on  examination, 
irregularity,  imdue  prominence  or  flattening  of  the  car- 
tilages, crepitus,  and  preternatiu'al  mobility. 

The  danger  to  be  apprehended  is  obstruction  to  the 
respiration  in  consequence  of  —  1 ,  displacement  of  a 
portion  of  cartilage  across  the  larynx;  2,  .spasm  of  the 
glottis  from  irritation  of  the  fi-agments :  3,  entrance  of 
blood  into  the  air-passages;  4,  swelling  from  submucous 
extravasation  of  blood;  6,  cedematous  laryngitis;  and,  (>, 
perichondria!  abscess  and  necrosis  of  the  cartilage. 

Treatment. — If  the  parts  are  fairly  in  apposition  all 
that  can  be  done  is  to  steady  them  with  a  bandage  and 
suitably-shaped  pads  of  lint.  But  when  there  is  serious 
displacement  witli  perforation  of  the  mucous  n^en\brane. 
as  evidenced  by  severe  dyspncra  and  spitting  of  blood, 
tracheotomy  should  be  at  once  performed,  as  otherwise 
the  patient  runs  an  imminent  risk  of  sudden  suii'ocation. 
yVn  attempt  may  then  be  made  with  the  hand  manipu- 
lating the  cartilage  externally,  and  with  the  forefinger 
of  the  other  hand  in  the  pharynx,  to  rectify  the  displace- 
ment. 

Injuries  of  the  Pharyn.T  and  O-Jsoiihagus  from  within. 

WorxDS  OF  TTiH  rif-MiYXX  are  not  infrcqiiontly  met 
with  from  falls  with  a  pipe,  stick,  &c.,  in  the  mouth. 
They  may  be  attended  by  severe  lia^morrhagc  when  the 
lateral  walls  of  the  pharynx  are  i)uuctured,  either  luime- 
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diatelv,  or  on  removing  the  inflicting  body,  or  later,  from 
a  portion  of  the  stick  or  pipe  being  broken  off  and  re- 
mammg  as  a  foreign  body  in  the  wound  where  it  has 
caused  suppuration  and  ulceration  of  a  vessel. 

Treatineiit.— Any  bleeding  vessel  seen  should  be  secured, 
or  failing  this,  pressure  must  be  made  with  a  stick  wrapped 
round  with  Imt,  or  solid  perchloride  of  iron  applied.  As 
a  last  resom-ce  the  common  or  external  carotid  must  be 
tied.  Should  a  foreign  body  be  seen  in  the  wound  it 
should  not  be  removed  till  preparations  have  been  made 
(as  by  tying  the  carotid)  to  effectually  arrest  any  htemor- 
rhage  which  might  follow  its  extraction. 

Iavupjes  of  the  CESOPHAGUS  may  be  inflicted  in 
attempts  to  remove  a  foreign  body  or  to  pass  an  oeso- 
phagus bougie  ;  or  its  walls  may  be  perforated  by  a  fish- 
bone, &c.,  or  may  occasionally  be  ruptured  during  vomit- 
ing. F atal  htemorrhage  from  the  aorta,  and  perforation 
of  the  pericardium,  pleura,  and  posterior  mediastinum, 
lollowed  by  inflammation  and  death,  have  occasionally 
resulted  from  such  injuries.  Treatment.—Wheve  a  wound 
is  suspected,  the  patient  should  at  first  be  fed  entirely  by 
the  rectum,  and  subsequently  given  only  flmds  in  small 
quantities,  so  as  to  allow  the  wound  time  to  heal 

BuPXS  ,\A-D   SCALDS.— Burns  of  the  phar^-ux  occa- 
sionally occur  from  the  inhalation  of  flame,  as  in  a  gas 
explosion  or  from  the  clothes  taking  fire  ;  scalds  are  more 
common,  especially  among  the  children  of  the  poor,  from 
di'inkmg  boiling  water  or  inhaling  steam  from  the  spout 
ot  a  tea-kettle.      In  neither  of  these  injuries  is  the 
oesophagus  as  a  rule  involved.    In  the  case' of  burns  tho 
hame  sometimes  ap])ears  to  be  drawn  through  the  larynx 
mto  the  trachea.    The  boiling  water  is  generally  ejected 
from  the  mouth  and  nose,  and  only  affects  the  entrance 
of  the  larynx.    Both  burns  and  scalds  owe  their  gravity 
to  the  fact  that  they  are  frequentlv  followed  by  ocdema- 
tous  laryngitis.    The  scalded  and  white  appearance  of  the 
mucous  membrane  and  the  history  of  the  case  generally 
niake   the   diagnosis   ].lain.      Treatment.— The  patient 
shouhl  be  carefully  watched  for  signs  of  codematous 
iaryngitis.    .Should  such  supervene,  tho  swollen  mucous 
meinbranp  at  tho  entrance  of  the  Lirynx  may  be  scarified; 
but  If  this  does  not  at  once  relieve,  an  O'Dwyer's  tube 
should  be  placed  m  the  glottis,  or  tracheotomy  performed 
In  the  slighter  cases  the  apj.iication  of  a  hot  sponge  to 
the  larynx,  the  administration  of  small  doses  of  autiinony 
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tincture  of  aconite  or  calomel,  or  mercurial  inunction 
may  be  tried. 

Charring  and  other  chemical  lesions  from  drink- 
ing corrosive  liquids,  strong  acids,  or  alkalies,  are  not 
luicommon.  The  eiiects  vary  according  as  they  are 
taken  intentionally  or  accidentally.  In  the  former  case, 
the  larynx  usually  completely  escapes,  whilst  the  mouth, 
pharynx,  oesophagus,  and  stomach,  may  be  extensively 
injured.  In  the  latter  case,  the  fluid,  on  the  di.scovery  of 
the  mistake^,  is  expelled  forcibly,  and  some  of  it  thereby 
generally  enters  the  larynx  and  nasal  cavities,  but  little 
passes  down  the  oesophagus.  Here,  as  in  burns  and 
scalds,  the  chief  danger  to  be  apprehended  is  ojdematous 
laryngitis.  For  an  account  of  the  effects  that  may  follow 
swallowing  corrosive  fluids,  the  student  is  referred  to  a 
work  on  Forensic  Medicine.  It  need  only  be  remarked 
here  that  should  the  patient  recover  from  the  immediate 
dangers,  he  may  subsequently  come  under  the  care  of  the 
Surgeon  for  stricture  of  the  oesophagus,  due  to  the 
cicatrization  following  the  injury. 

Foreign  bodies  in  the  pharynx  -vnd  CESOPHAors.— 
Fish-bones,  coins,  false  tooth-plates,  and  portions  of  food, 
are  the  bodies  most  commonly  impacted  in  the  pharynx 
and  Qjsophagus.  The  situations  at  which  they  may  become 
arrested,  vary  vnth.  the  nature  of  the  body.  Fish-bones, 
pins,  and  the  like,  are  easily  caught  in  the  loose  folds 
about  the  tonsil  and  fauces,  or  may  be  impacted  length- 
wise across  the  pharynx.  Larger  bodies,  as  false  tooth- 
plates,  coins,  &c.,  commonly  become  lodged  aboiit  the 
cricoid  cartilage.  The  symptums  and  ireatment  vary 
according  to  the  nature  and  size  of  the  foreign  body.  A 
large  portion  of  meat  arrested  over  the  entrance  of  the 
larynx  will  give  rise  to  urgent  symptoms  of  suffocation  ; 
and  on  dcavours  shoiild  be  made  to  remove  it  instantly  by 
the  finger  plunged  into  the  throiit.  If  this  fails,  laryngo- 
tomy  should  be  done  at  once,  and  artilieial  respiration 
reso'rtod  to  if  the  patient  has  alrciuly  ceased  to  breathe. 
A  lish-bnne  or  pin  may  give  rise  to  a  pricking  sensation 
with  difficulty  or  pain  on  swallowing,  and  the  patient 
will  ol'ten  bo  able  to  indicate  the  position  where  it  has 
lodged.  A  search  should  be  made  for  it  m  the  mouth  and 
throat,  aided  by  the  larvngoscopic  mirror  :  but  it  must 
not  be  forgotten  that  the  sym]itoins  in  consequence  ot 
the  body  having  scratched  the  mucous  mombrane  mav 
persist  even  after  it  has  been  dissolved  or  swallowed,  it 
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in  the  tonsil  or  about  the  fauces,  it  may  be  removed  -^'ith 
the  dressing-  forceps,  or  it  may  be  hooked  out  from  the 
upper  part  of  the  pharynx  by  the  finger  nail.  If  a 
foreign  body  is  beyond  reach  of  the  finger,  an  attempt 
must  be  made  to  extract  it  by  forceps,  or  by  some  of  the 
various  forms  of  coin-catchers  or  the  expanding  horse- 
hair extractor  (Fig.  96).    If,  after  a  thorough  trial,  with 


Fig.  06. — Expanding  hoi-se-Lair  extractor. 

the  patient  under  chloroform,  these  means  fail,  pliaryno-o- 
tomy  must  be  performed,  and  the  body  removed  throu°'h 
the  opening  in  the  neck.  When  situated  lower  down  the 
cesophagus,  and  it  cannot  be  extracted  by  gentle  means, 
it  had  better  be  left  alone  in  the  hope  that  it  may  become 
loosened  in_  a  day  or  two  by  ulceration,  and  be  expelled  or 
pass  down  into  the  stomach.  Should  this  not  occur,  an 
endeavour  may  again  be  made  to  extract  it,  or  to  push  it 
onwards  into  the  stomach.  In  these  manipulations  the 
greatest  care  must  be  taken,  as  if  the  body  is  sharp  the 
cesophagus  may  easily  be  lacerated.  When  it  has  been 
pushed  into  the  stomach  the  patient  should  be  fed  on 
oatmeal  porridge,  and  made  to  swallow  portions  of  hair, 
and  the  like,  in  the  hope  that  the  body,  if  angular,  may 
become  surrounded  by  this  soft  material  and  travel 
through  the  intestines  without  injuring  them.  Should  it 
be  too  largo  to  pass  the  pyloric  valve,  gastrotomy  is  the 
only  resource. 

FOREIGX    BODIES    IX   THE  AIR  PASSAGES.— A  foreio-n 

body  may  become  lodged  in  the  larynx,  the  trachea,  or  In 
one  of  the  bronchi. 

Fordrjii  hodix'S  in  the  luryn.r.—K  foreign  body  may  be 
lodged  above,  below,  or  between  the  vocal  cords,  or  in"  the 
ventricles.  When  a  voluminous  body,  as  a  piece  of  moa,t 
becomes  impacted  at  the  entrance  of  the  larynx,  it  mas' 
block  up  tlie  passage,  causing  instant  suffocation.  Smaller 
bodies,  wherever  situated,  may  also  cause  fatal  dyspnwa 
by  settmg  up  rofiox  spasm  of  the  muscles  of  the  glottis'- 
though  m  some  cases  a  foreign  body,  such  as  a*^ tooth- 
plate,  may  be  s(j  lodged  botweeu  the  cords  as  to  prevent 
them  closmg.  A  foreign  body  in  the  ventricle  may  canst" 
the  same  urgent  symptoms.    At  other  times  the  forei-,. 
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body  may  give  rise  to  severe,  but  not  fatal,  attacks  of 
dyspnoea  and  spasmodic  cough,  though  if  not  removed, 
inflammation  and  oedema  will  j^robabh'  be  set  up  and  the 
patient  ultimately  succumb.  Treatment. —  Where  the 
symptoms  are  urgent  and  the  body  cannot  be  removed  by 
the  finger,  instant  laryngotomy  should  be  performed. 
But  when  less  urgent,  a  deliberate  attempt  should  be 
made  to  remove  it  by  means  of  laryngeal  forceps  aided  by 
the  larjmgoscope.  Sometimes,  where  extraction  would 
be  otherwise  impossible,  this  may  be  accomplished  by 
cutting  the  body  in  two  by  the  use  of  the  laryngeal 
cutting-pliers.  These  means  having  failed,  an  external 
operation  must  be  undertaken.  Thus,  when  the  foreign 
body  is  above  the  cords,  it  may  be  removed  by  sub-hyoid 
pharjmgotomy ;  when  between  the  cords  or  in  the  ven- 
tricle, by  thj'rotomj' ;  when  below  the  cords,  by  laryngo- 
tracheotomj^  or  tracheotomy,  the  forceps  in  the  last  in- 
stance being  jmssed  up  through  the  wound  in  the  trachea. 

Foreign  bodies  in  the  trachea  and  hronchi. — Small  objects, 
such  as  coins,  buttons,  orange- pips,  and  fruit-stones,  are 
liable  to  be  drawn  into  the  trachea  during  a  sudden 
inspiration,  while  the  ]iatient  is  swallowing  or  is  holding 
such  in  his  mouth.  The  accident  is  most  common  in 
children.  The  foreign  body  may  remain  free,  or  l)ecome 
impacted  either  in  the  trachea  or  a  bronchus  (Fig.  97). 
It  is  usually  said  to  most  frequently  enter  the  right 
bronchus,  that  being  the  larger,  and  the  spur-like  ]iro- 
jection  at  the  bifurcation  of  the  trachea  directing  it  that 
way,  but  the  left  is  the  more  direct  route,  and  the  direction 
it  takes  would  seem  to  depend  in  great  part  on  the 
shape  and  size  of  the  foreign  body.  The  symptoms  varv 
somewhat,  according  as  the  Ixxly  is  free  or  impacted. 
When  it  is  free,  and,  as  is  usually  the  case,  has  fallen 
into  one  of  the  bronchi,  there  will  be  sudden  and 
paroxysmal  attacks  of  suffocative  cough  and  dysjinfca.  in 
consequence  of  the  foreign  body  being  driven  u]iwards 
against  the  glottis,  which  then  closes  spasmodically. 
On  listening  over  the  trachea  it  may  be  heard  to  strike 
the  cords,  whilst  a  whistling  sound  may  .sonietimes  be 
detected  as  it  iiasses  u]i  and  down.  During  the  intervals 
of  the  cough  and  dyspncpa,  whilst  the  body  is  at  rest  in 
the  bronchus,  as  is  also  the  case  when  it  is  permanently 
impacted  in  it.  there  will  bo  an  ab.sence  of  the  breathing 
sounds  over  the  whole  or  part  of  the  lung  on  that  side, 
according  as  the  main  bronchus  or  one  of  the  .secondary 
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■bronchi  is  obstructed  ;  the  resonance,  however,  will  be 
normal  or  dull  in  places,  according  to  the  position  and 


finy_  air  can  pass  the 
sibilant  sounds  may 


nature  of  the  foreign  body.  If 
obstructing   body,    rhonchial  oi 
be  heard,  due  in  part   to  the 
bronchitis  set  up  by  it.    Over  the 
opposite  lung  puerile  breathing 
may   be   detected.     "When  the 
foreign   body  is  of   a  rounded 
shape,  it  may  act  as  a  ball-valve, 
■i.e.,  it  may  allow  air  from  the 
lung  to  be  forced  past  it  during 
expiration,  but  then  fall  back 
into  a  narrower  part  of  the  bron- 
chus, and  so  prevent  air  entering 
during  inspiration.    In  this  way 
collapse  of  the  lung  is  brought 
about.    If  the  foreign  body'' is 
not  removed,  or  does  not  escape 
spontaneously,  sudden  death  may 
occur  dui-ing  an  attack  of  spas- 
modic dyspnwa ;  or  it  may  set 
up    bronchitis,    pneumonia,  or 
gangrene  or  abscess  of  the  lung. 
At  other  tiiues  it  induces  more 
chronic  changes,  such  as  phthisis, 
or  it  may  become  encysted  and 
no   harm  follow.     In  rare  in- 
stances it  may  make  its  way  out  through  the  chest-walls 
by  perforation  or  ulceration. 

Treatment.-^The  patient  should  be  inverted.  Before 
inr'lLl   l\     TT'  °^?^7thing  should  be  in  readiness 
01  instant  tracheotomy,  m  case  the  foreign  body  becomes 
IfKlged  in  the  larynx  and  gives  rise  to  spasm  of  the  glottis 
Children  may  be  held  up  by  the  legs,  but  for  adult^  some 

I^-nT^vr?  "^""^       necessary,  as,  for  instance. 

Liunel  s  table.    Inversion  failing,  tracheotomy  should 
be  performed,_  as  the  patient  is  in  danger  of  suffoca 
ion  at  any  instant.    On  opening  the  trachea,  ,  houW 
he  fm-eign  body  not  be  expelled  at  once,  either  through 
the   wound,    or,  as   sometin,es   happens,  through  tho 
nouth,  the  patient  may  be  again  inverted,  m.  seai  ch  made 
lor  It    hrough  the  wound  with  tracheal  forne„rw° 
variously  bent,  &c.  These  means  failing,  tl,e  t  -ac  "ofo,  v 
wound  must  be  kept  open  to  allow  of  future    'n       o  I 


Fig.  97.— Foreign  bod.y 
ill  the  right  bronchus. 
The  trachea  is  opened 
from  the  front.  (St. 
Bartholome  vv'.s  Hcspital 
MiLseiun.') 
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made  if  the  foreign  body  is  not  expelled  during  the 
interval. 

PiTABYNGOTOiiY,  Or  QEsoPHAGOTOMY,  is  the  Operation 
of  ojDening  the  lower  part  of  the  pharynx  or  upper  part  of 
the  oesoj^hagus  for  the  purpose  of  removing  a  foreign 
body.  As  the  cesophagus  inclines  to  the  left,  the  opera- 
tion by  choice  is  done  on  that  side,  unless  the  body  be 
felt  distinctly  on  the  right  side.  Make  an  incision  about 
four  inches  long,  having  its  centre  opposite  the  cricoid 
cartilage,  parallel  to  the  sterno-mastoid,  over  the  inter- 
space between  the  great  vessels  and  the  lar^'nx.  Divide 
the  platysma  and  deep  fascia ;  cLraw  the  sterno-mastoid 
outwards,  and  the  sterno-hyoid  and  sterno-tliyroid  in- 
wards ;  and  divide  the  omo-hyoid  if  in  the  -way.  Gently 
draw  the  larj'nx  and  trachea  across  the  middle  line  in  order 
to  sex)arate  them  from  the  great  vessels  ;  and  then  open 
the  pharynx  or  oesophagTis,  as  the  case  may  be,  by  cutting 
on  the  foreign  body  if  felt,  or  on  the  point  of  a  sound 
passed  through  the  mouth  and  made  to  project  in  the 
wound.  Avoid  injuring  the  siiperior  and  inferior  thyroid 
arteries  and  the  recurrent  laryngeal  neiwe. 

INJURIES  01'  THE  BACK. 

Sprains  of  the  spine  are  exceedingly  common,  and 
may  be  caused  by  any  violent  twist  or  bend  of  the  back. 
The  imtlwlogy  of  these  injuries  is  hardly  known.  Thc}- 
are  said  to  depend  upon  a  partial  tearing  or  rupture  of 
the  spinal  ligaments,  muscles,  or  fascia?,  but  opportunities 
for  verifying  this  statement  seldom  occur.  S]irains  of  the 
back  may  be  complicated  by  concussion  of  the  spinal 
cord  extravasation  of  blood  in  the  .subcutaneous  tissue,  or 
contusion  or  rupture  of  the  kidney.  They  may,  moreover, 
be  followed  by  inflammation  of  the  intervertebral  joints 
and  fibrous  tissue  about  the  spine ;  tlie  inflauunation  mny 
then  at  times  spread  to  the  membranes  and  cord,  or  be 
the  starting-point  of  vertebral  caries.  The 
patient  usually  complains  of  liaviug  ricked  his  back,  i.e.. 
of  se-vere  pain  "localized  to  one  spot,  commonly  the  lumbar 
re"-ion,  and  increased  on  movement  and  pressure.  0\\ 
examination  no  definite  injuiy,  beyond,  perhaps,  .some 
obscure  swelling  about  the  tender  .spot,  or  more  rarely, 
blood-extravasation,  is  discoverable.  In  the  cervical 
region  a  sprain  may  sometimes  simulate  a  (hslocation,  tlio 
pain  causing  the  patient  to  hold  the  head  m  a  fixed  and 
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one-sided  jDosition,  thus  rendering  the  transverse  pro- 
cesses on  one  side  of  the  neck  more  prominent  than 
natiu-al.  In  the  himbar  region  a  severe  sprain  may 
sometimes  simuhite  an  injury  of  the  spinal  cord,  inasmuch 
as  the  patient  may  complain  of  a  'W'eakness  of  the  legs  or 
inability  to  move  them,  or  may  even  experience  some 
difficulty  in  defa'cating  or  passing  urine.  It  will  be 
found,  however,  that  in  these  cases  no  true  paralysis 
exists,  but  that  the  apparent  loss  of  power  is  due  to 
the  pain  which  is  induced  on  attempts  at  movement. 
The  treatment  consists  in  rest,  and  the  application  of 
hot  fomentations  to  relieve  pain,  and  later  of  stimulating 
liniments.  In  severe  cases  the  patient  should  be  kept  in 
bed  for  a  week  or  so,  and  subsequently  shampooing,  mas- 
sage, and  galvanism  may  have  to  be  employed  to  overcome 
the  pain  and  stiffness  which  often  last  for  some  time. 

WOUXDS  OF  THE  SnXAL  MEMBIIAXES  ^UsD   CORt)  may 

be  inflicted  by  stabs  in  the  back,  falls  on  sharp  bodies, 
&c.  When  the  membranes  alone  are  wounded,  there  may 
at  first  be  no  signs  except  perhaps  an  escape  of  cerebro- 
spinal fluid ;  but  later,  should  inflammation  be  set  up, 
there  will  be  the  usual  signs  of  spinal  meningitis.  A 
wound  of  the  spinal  nerves  may  be  known  by  paralysis 
of  the  parts  which  they  supply ;  'a  division  of  the  cord, 
by  complete  paralysis  of  the  parts  below  the  seat  of 
injirry.  The  treatment  consists  in  placing  the  patient 
at  absolute  rest,  and  in  keeping  the  wound  perfectly 
aseptic  _  to  prevent  inflammation  ;  but  if  the  cord  has 
been  divided,  permanent  paralysis  will  necessarily  ensue. 
Should  inflammation  occur,  the  appropriate  remedies 
for  meningitis  must  be  administered.  (See  IVurk  on 
Medicine.) 

JJiSLOCATio?f  .O-D  FRACTURE.— Dislocation  of  the  spine 
without  fracture  is  exceedingly  rare ;  indeed,  cxcei)t  in 
the  cervical  region,  it  is  said  never  to  occur.  Fracture 
unaccompanied  by  dislocation  is  also  uncommon ;  but 
uncomplicated  cases  of  fracture  of  the  spinous  processes 
and  lamiufie,  and  more  rarely  of  the  transverse  and  arti- 
cular processes,  are  sometimes  met  with.  In  the  majority 
of  cases  fracture  and  dislocation  are  combined.  Thus, 
usually  there  is  fractiu-i;  of  the  body  and  articular  \m)- 
cossns  of  one  or  more  of  the  vcrtobrio,  with  dislocation  of 
the  whole  of  the  spine  above  the  seat  of  injury  from  tbc 
spine  below.  This  common  form  of  injury  "is  iu  the 
context  spoken  of     frdriiirc-d islocul inn . 
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Feactuke-dislocation.     Causes. — It  is  eitHer  tlie 
result  of  direct  violence  applied  to  the  spine,  or  indir<<:t 
violence,  as  a  fall  upon  the  head.    1.  When  the  result  of 
direct  violence,  which  can  only  he  applied  to  the  posterior 
part  of  the  spine,  one  or  more  of  the  spinous  processes 
may  be  detached  without  implicating  the  vertebral  canal. 
Wlien  the  violence  is  very  great,  as  in  a  fall  from  a  height 
on  the  back  across  a  beam  or  rail,  or  a  severe  blow,  as 
from  a  crane,  the  spine  is  bent  violently  backwards, 
tearing  asunder  the  structures  forming  the  anterior  seg- 
ment of  the  column,  and  crvishing  those  forming  the 
Hence  the  vertebral  bodies  are  generally  im- 
injm-ed,  but  wrenched  apart, 
the  inteiTertebral  cartilages  are 
ruptured,  the  anterior  common 
ligament  is  torn,  and  the  arches 
of  the  vcrtebrte  and  the  arti- 
cular and  spinous  processes  are 
crushed.    The  vertebrae  above 
the  injury  are  dislocated  for- 
wards, as  the  articular  processes 
being  fractured  and  the  inter- 
vertebral cartilages  torn,  no- 
thing remains  to  keep  them  in 
position.    2.   In  fracture  from 
indirect  violence  (Fig.  98),  such 
as  may  be  received  in  a  fall 
from  a  height  upon  the  head, 
or   catching  the   head  whilst 
passing  under  an  arch,  or  from 
a  weight  falling  upon  the  head 
or  shoulders,  the  spine  is  bent 
violently  forwards,  crushing  the 
anterior  part  of  the  column  and 
tearing  the  posterior  asunder.    Uere  one  or  more  of  the 
bodies  and  inter^^ertebral  cartilagi>s  are  crushed  between 
the  vortebrft)  above  and  the  vertebra-  bolow.  one  of  the 
frn  gn^ents  of  the  fractured  body  being  frequently  dnyen 
barkwHrds  into  the  vertebral  canal,  whilst  the  arches 
and  the  spinous  and  articular  processes  are  wr*'"^'^'^^ 
asunder,    h^racturc  of  the  sternum  is  occasionally  com- 
bined with  this  iniurv,  in  consc<iucnce  of  tlic^chin,  it  is 
said,  coming  into  violent  contact  with  tlie  sternum  as 
the  spine  is  doubled  forward.s,      ^,     .        ^  „  , 

(  'ondition  vf  the  spinal  core?.— The  importance  of  frac- 


Pif;_  98.  —  Fracture  -  dis- 
location of  the  spine. 
(St.  Bartlioloniew's  Hos- 
pital Museum.) 
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ture-dislocation  of  the  spine  Hes  not  so  much  in  the  fact 
that  the  vertebrre  are  fractured,  as  that  the  cord  is  generally 
injm-ed.  _  "W  hen  the  vertebrfe  are  not  displaced,  the  cord 
may  at  tunes  altogether  escape.  More  commonly  how- 
ever, it  is  compressed,  or,  perhaps,  completely  divided,  or 
agam  so  bruised  that  it  rapidly  undergoes  inflammatory 
softening.  When  the  injury  is  situated  below  the  second 
lumbar  vertebra,  the  cord  necessarily  escapes  as  it  ter- 
minates at  that  spot,  but  the  nerves  of  the  cauda  equina 
may  then  be  mjm-ed. 

Signs  and  symj,toms.~T]xQ  local  signs  are  often  but 
little  marked.  There  may  be  pain  at  the  seat  of  iniury 
or  some  mequaUty  in  the  spinous  processes ;  but  as  often 
as  not  these  are  absent.  The  general  signs  depend 
ui^on  the  condition  of  the  cord,  and  none  will  be  present 
when  it  has  escaped  injury.  But  when  it  is  comiiressed 
or  crushed  there  will  be  paralysis  of  the  parts  below, 
more  or  less  complete  accorcUng  to  the  extent  of  the 
lesion.  laking_  as  an  example  a  case  of  fractm-e  in 
the  lower  cervical  or  upper  dorsal  region-the  most 
common  situation-with  severe  compression  or  crushing 
of  the  cord,  there  will  be  paralysis  of  both  motioS 
and  sensation  of  the  whole  of  the  parts  below  the  seat 
ot  injury  (p„rap%m),  and  perhaps  a  zone  of  hyper- 
a3sthosia  immediately  above  the  injured  part.  The  inter- 
costal muscles  being  paralysed  respii'ation  can  only  be 
earned  on  by  the  diaphi-agm,  this  muscle  receiving  its 
nerve-supply  through  the  phrenics  which  are  giveS  off 

motionless,  the  abdomen  nses  and  falls  during  respiration. 

1  ?f  ^""'^  '■^'^.^^'^  ^'ic^  t^eir  respective  sphincters 

share_  m  the  paralysis,  so  that  there  is  at  first  retention 
of  urine  and  fseces,  followed  by  passive  overflow  of  urine 
as  the  bladder  becomes  distended  and  will  hold  no  more 
and  by  involuntary  passage  of  fteces.  Priapism,  or 
myoluntary  erection  of  the  penis,  is  frequently  present,  or 
is  induced  by  the  use  of  the  catheter.  The  temperature 
vanes  ,-  sometimes  it  may  bo  lower  than  nonnal,  but 
V^i^  1  IS  considerably  raised,  oven  reaching  as  high  as 
10/    shortly  before  death.    Consciousness,  unless  any 

anoctoa.     Iho  rel  f'-x-o«  nm  nuimlUr  of        i  •  i 


attcctod.  ihe  reflexes  are  usually  at  first  in  abeyance 
but  return  ,n  the  lower  limbs  if'  the  patient  doe  not 

rule,  fiom  twenty-four  hours  to  a  few  days  from  bronchial 
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trouble ;  but  tbe  patient,  if  the  fracture  is  in  the  upper 
dorsal  region,  may  linger  from  two  to  three  weeks. 
The  secondary  troubles  which  are  then  generally  met 
with  are  hedsores  and  chronic  cystitis.  1.  The  bedsores 
occur  in  situations  subjected  to  pressure,  and  depend  in 
great  part  on  the  congestion,  and  lowered  vitality-  of  the 
tissues  induced  by  the  impairment  of  the  nerve  influence ; 
but  they  are  also  to  some  extent  due  to  the  soddening 
of  the  part  with  the  luine  and  foeces  from  which  it  is 
TCiy  difficrilt  to  keep  the  patient  free.  2.  The  chronic 
cystitis  is  probably  also  duo  in  part  to  impaii-ed.  nerve- 
influence,  and  in  part  to  slight  injury  in  the  passage  of 
a  catheter,  or  to  the  introduction  by  the  catheter 
of  a  micro-organism — the  micrococcus  urete.  The  mine, 
which  is  at  first  acid,  becomes  ammoniacal  from  the  con- 
version of  the  urea  into  carbonate  of  ammonia,  and 
thick  fi'om  the  deposit  of  phosphates  and  the  presence 
of  rop3'  mucus.  The  inflammation  may  then_  extend  up 
the  ui-eter  to  the  kidney,  where  suppui-ation  of  the 
pelvis  and  substance  of  the  kidney  {iiydo-nephritis)  may 
be  set  up. 

Such  may  be  taken  as  a  typical  example  of  fi-acture  of 
the  spine  as  commonly  met  with  in  surgical_  practice. 
But  the  nature  and  gravity  of  the  symptoms  will  depend 
upon  the  situation  of  the"  fractiu'e,  and  the  amount  of 
injury  to  the  cord.  Thus  in  some  cases  of  fracture  there 
may  be  no  paralysis  :  in  others  the  paralysis  may  be 
incomplete,  i.e.,  confined  to  loss  of  motion  only,  or  to 
paralysis  of  one  limb  or  one  gi'oup  of  muscles,  or  to 
impairment  of  sensation  over  some  limited  area.  Such 
cases,  however,  are  much  less  common  than  that  above 
described.  . 

Causes  of  dmih.—l.  Wlwn  the  fractiu-e  is  above  the 
fom-th  cervical  vertebra,  death  is  instantaneous  m  con- 
sequence of  the  severance  of  the  phrenic  nerves  from  Iho 
respiratory  centre  in  the  medulla.  2.  In  the  lower  cervical 
or  ui)i)er  dorsal  re-ion.  death  is  duo  cither  to  (a),  hrenior- 
rhagc  in  the  cord  gradually  extending  to  the  origin  of  the 
phrenic  nerves,  or  (i),  a  low  fonn  of  bronchitis  induced 
partly  by  hv]iostati(-  congestion,  iiartly  by  defective  nerve- 
inllucne'e,  and  partly  by  inability  to  clear  the  lungs 
clTectually  by  couching,  .'i.  Later,  death  is  commonly 
due  to  exhaustion  produced  by  (a),  the  sloughing  ol  the 
bedsores,  or  (/.),  the  pvelo-ncphritis,  induced  in  part  bv 
the  extension  of  cvstitis  up  the  ureters  to  the  kidney,  and 
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in  Peart  by  the  defective  nerve-influence  on  the  kidnev 
structm-e. 

The  prognosis  v^ill  depend  in  great  measure  on  the 
sitiiation  of  the  fracture.  Thus,  when  it  is  in  the  cervical 
region,  it  death  is  not  instantaneous,  the  patient  may 
sm-vive  from  twelve  hours  to  two  or  three  days  ;  usually 
however,  death  occurs  in  about  twenty-fom'  hours  In 
the  upper  clorsal  region  the  patient  may  linger  for  two  or 
three  weeks.  In  the  lower  dorsal  region,  if  he  smwive  the 
period  at  which  the  inflammatory  troubles  commonly 
OCCU1-,  he  may  recover,  remaining,  however,  paraplegic. 
In  the  Iwmbur  region  he  may  recover,  with  perhaps  only 
partial  paralysis  of  one  or  other  of  the  lower  limbs  or  of 
a  certain  grouij  of  muscles,  or  even  without  any  paralysis 
whatever  But  even  where  the  injury  to  the  cord  has 
been  so  high  as  to  cause  paralysis  of  the  whole  body 
below  the  neck,  patients  have  been  known  in  rare 
instances  to  live  for  several  months  or  even  years 

.T,nw- "^"VT^T.i-  °f  "^^^^'^  t^^i'^  is  '^'^  paralvks,  thus 
;t  W^?°fL  ?  '^^^'^t^^^'  the  mdication  is 

to  keep  the  fractured  spme  at  perfect  rest,  for  the  purpose 
not  only  of  obtaining  umon  of  the  fracture,  but  also  of  pre- 
\enting  by  any  movement  displacement  of  the  frao-ments 
and  injury  of  the  cord.  2.  tn  the  more  common'^ases' 
where  there  is  paralysis,  showing  that  the  coiSTs  inWd' 
the  mdications  are  to  remove  any  fragments  that  m^y  be 

TZ^t"^^^  'T^'  ^"^^  s^^bsequently  to  keep  th™ plrts 
at  1  est  till  union  has  occurred.  3.  Where,  however  as 
:s  too  frequen  ly  the  case,  the  removal  of  the  fragments 
IS  not  practicable,  or  the  cord  itself  has  been  cruS  al 
that  can  be  done  is  to  endeavour  to  guard  against  the 
formation  of  bedsores,  and  the  occuiTence  of  chronic 
cystitis  and  its  attendant  evils.  Thus  the  patient  should 
bo  placed  upon  a  water  bed,  and  his  posture  gently 
changed  from  time  to  time  so  that  pressure  mfy  ndt 
be  continuously  made  on  one  part,  while  he  must  be  kent 
scrupulously  clean  and  dry,\nd  free  from  urine  and 
ta^ces.  The  bowels  should  be  cleared,  if  necessarv  W 
onemata,  or  excessive  diarrlicoa  controlled  by 'moihia 
suppositories  or  starch  and  opium  injections  ShS 
bedsores  threaten,  the  skin  should  bo  han  ened  bv 
«pongmg  with  rectified  spirit,  and  dusted  witl  o^de  o^ 
zinc  and  starch  powder.  1  f  foi-med,  thoy  sl,„nld  l,e  dressed 
^  th  mild  antiseptics,  iodoform,  balsani  of  f-eru  &c  an  1 
all  pressure  removed  from  the  surroundii.g  skin  by  the 
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use  of  water  cushions.  To  prevent  cystitis  from  occui-rmg 
a  soft  rubber  catheter,  thoroughly  cleansed  in  carbolic 
acid  and  dipped  in  carbolic  oil,  should  be  passed  twice 
daily.  Should  the  luine  become  alkaline  the  bladder  must 
be  washed  out  with  some  antiseptic  solution.  4.  In  cases 
where,  from  the  marked  inequality  of  the  spinous  pro- 
cesses there  is  a  probability  of  fragments  pressing  upon 
the  cord,  a  cautious  attempt  to  extend  the  spine  and 
reduce  the„displaced  vertebras  maybe  made,  and  a  plaster- 
of -Paris  case  applied  during  the  extension.  In  rare  m- 
stances  it  may  be  justifiable  to  trephine  the  spine  for  the 
purpose  of  removing  a  fragment  or  extravasated  blood ; 
but  space  will  not  permit  of  the  discussion  of  this  interest- 
ing question. 

Concussion  of  the  spinal  coed.— This  tenn  has 
been  applied  to  various  injiuies  of  the  cord  received 
in  railway  and  other  accidents.  It  ought,  however,  to  be 
restricted  to  those  cases  in  which  the  cord  is  merely  con- 
cussed or  shaken  ;  and  the  other  injuries,  such  as  htemor- 
rhage  into  its  substance  or  into  the  arachnoid,  contusions, 
and  lacerations,  all  of  which  have  been  included  under  the 
term  concussion,  described  as  spinal  htemorrhage,  laceration 
of  the  spinal  cord,  &c.  Concussion  in  this  sense  is  one  of 
the  rarest  of  injuries,  and  need  not  detain  us  in  a  work  of 
this  character.  For  an  account  of  the  other  lesions,  and  the 
very  various,  apparently  anomalous,  and,  as  yet,  far  from 
understood  symptoms  which  may  attend  them,  and  which 
are  generally  classed  together  under  the  term  of  the 
"railway  spine,"  a  larger  work  must  be  consulted. 


INJURIES  OF  THE  CHEST. 
Injuries  of  the  Cliest-walls. 

Contusions  may  be  produced  by  any  sort  of  violence 
applied  to  the  chest,  and  may  be  attended  with  laceration 
or  ruptiu-c  of  the  muscles,  or  with  extravasation  of  bloml 
into  the  tissues,  wliich,  again,  may  be  followed  by  sup- 
puration and  abscess.  They  owe  their  chief  importance, 
however,  to  the  fact  that  they  may  be  complicated  by 
serious  injurv  to  the  contained  viscera,  such  as  contiisiou 
or  laceration"  of  the  pleura,  lung,  heart,  or  pericarcUum, 
or  rupture  of  a  hirge  V(^ssel  in  the  mediastma. 

Fkactuke  oi-  THE  imts  is  a  very  common  accident. 
Cause.— Generally  external   violence,   rarely  muscular 
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action.  1,  External  violence  may  be — (a)  Direct,  such  as 
a  kick  of  a  horse,  a  fall  upon  the  edge  of  a  table,  &c. 
The  fracture  then  occurs  at  the  seat  of  injurj^  the  frag- 
ments being  ch-iven  inwards,  occasionally  injuring  the 
thoracic,  or  more  rarely,  the  abdominal  viscera ;  or  {h) 
Indirect,  as  a  severe  compression  of  the  chest  in  a  crowd. 
The  fracture  then  generally  occurs  about  the  angle  of 
the  ribs,  their  weakest  part,  and  several  bones  are  usually 
broken.  2.  Muscular  action. — The  ribs  are  sometimes 
broken  in  this  way  during  violent  coughing,  or  from 
straining  dm-ing  parturition. 

Cumplication. — Fractures  of  the  ribs  may  be  complicated 
by  an  external  wound  ;  a  wound  of  the  pleura  and  lung, 
or  pericardium  and  heart;  laceration  of  a  blood-vessel, 
as  an  intercostal  artery ;  penetration  of  the  diaphragm  ; 
and  more  rarely  by  perforation  of  the  peritoneum,  and 
wound  of  the  liver  or  spleen.  Hence  they  may  be 
followed  by  emphysema,  pneumothorax,  hsemothorax, 
hsemoptysis,  htemopericardium,  and  later  by  pleurisy, 
pneimionia,  pericarditis,  or  peritonitis. 

State  of  the  jmrts. — Fracture  of  the  ribs  is  more  common 
in  the  old  than  in  the  young,  on  account  of  the  loss  of 
elasticity  as  age  advances.  Like  fractiu-es  of  other 
bones,  they  may  be  simple,  compound,  or  comminuted. 
The  middle  ribs  are  those  usually  affected  ;  the  first  and 
second  rib  being  protected  by  the  clavicle,  and  the  eleventh 
and  twelfth  being  moveable,  are  not  often  broken.  Frac- 
tm-e  of  the  upper  ribs  is  more  serious  than  fracture  of  the 
lower,  as  the  lung  is  more  liable  to  be  wounded. 

»S'ir/?is.— Severe  stabbing  pain  is  felt  over  the  seat  of 
fracture,  and  is  increased  on  taking  a  deep  breath,  or  on 
coughing.  On  drawing  the  finger  along  the  rib,  some 
irregularity  may  be  detected.  Crepitus  is  usually  felt  on 
placing  the  hand  flat  over  the  fracture  while  the  patient 
breathes  deeply,  or  it  may  bo  heard  on  listening  with 
the  stethoscope.  Emphysema,  i.e.,  a  crackling  sensation, 
something  like  rubbing  the  hair  between  the  fingers,  may 
at  times  be  felt  on  touching  the  part.  It  is  nearly  always 
due  to  a  wound  of  the  lung,  the  air  being  drawn  into  the 
pleura  through  the  visceral  layer  during  inspiration,  and 
forced  through  tlio  wound  in  the  parietal  layer  into  the 
subcutaneous  tissue  during  expiration. 

Trentmcnl.— In  an  ordinary  case  tlio  injured  side  should 
be  strapped  with  adhesive  plaster,  so  as  to  control  the 
respiration  on  that  side  and  thus  place  the  fractured  rib 
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as  mucli  as  possible  at  rest.  A  broad  bandage  in  addition 
applied  round  the  chest  often  gives  relief.  When  several 
ribs  are  broken  a  shield  of  gutta-percha  may  be  moulded 
to  the  chest-walls  and  strapped  on.  Union  occurs  by 
ensheathing  callus  in  three  or  foui"  weeks. 

Fracture  op  the  sternum  is  rare.  It  may  be  ac- 
companied by  fracture  of  the  ribs  or  costal  cartilages, 
separation  of  the  ribs  from  their  cartilages,  and  some- 
times by  fracture  of  the  spine.  Causes. — Direct  violence ; 
indirect  A'iolence  in  consequence  of  a  forcible  bend  of  the 
body,  either  backwards  or  forwards ;  very  rarely,  muscu- 
lar action,  as  dui'ing  partiu'ition. 

State  of  the  parts. — The  line  of  fractui'e  generally  i-uns 
through  the  gladiolus,  and  may  be  transverse,  oblique, 
or  longitudinal,  the  lower  fragment  usually  projecting  in 
front  of  the  upper ;  but  at  times  the  gladiolus  is  sejjarated 
from  the  manubrium,  a  condition  sometimes  spoken  of  as 
dislocation  of  the  sternum.  The  chief  signs  are  pain, 
increased  on  deep  inspii-ation  and  coughing,  irregularity 
and  crepitus  at  the  seat  of  fracture,  and  emphysema  if  the 
lung  is  wounded.  The  fracture  may  be  complicated  by 
injury  of  any  of  the  thoracic  viscera,  or  by  hfemorrhage  or 
suppuration  in  the  anterior  mediastinum.  Treatment. — 
Eest  on  the  back,  and  the  apphcation  of  a  bandage,  if  it 
can  be  borne,  round  the  chest. 

Wounds  op  the  chest-walls  ma^'  be  divided  into 
the  penetrating  and  non-penetrating.  The  non-penetrating 
are  of  no  serious  consequence,  and  may  be  treated  like 
wounds  in  other  situations.  The  penetrating  are  those 
that  pass  through  the  parietes  into  the  pleura,  peri- 
cardiiun,  or  mediastinum,  and  may  bo  complicated  by  a 
wound  of  the  lung,  the  heart,  a  largo  blood-vessel,  an 
intercostnl  artery,  or  the  internal  miimmary  artery.  "\Micn 
the  wound  is  small,  and  there  are  no  signs  of  injury  to  the 
thoracic  viscera,  it  is  not  always  possible  to  determine 
whether  it  has  penetrated  tlie  chest- wall ;  although  the 
direction  and  situation  of  the  wound,  and  an  accoiuit  of 
the  way  in  which  it  was  inflicted,  may  point  to  its  having 
done  so.  Under  these  circumstances,  tlio  wo\ind  should 
on  no  account  bo  probed,  but  the  ]Kiticnt  treated  as  if 
the  woiuid  had  penetrated,  and  watched  for  .signs  of 
inflammatory  com])lications.  The  synijitonis  and  treat- 
ment will  depend  xqion  the  viscus  wounded.  (.Sec  Wounds 
of  Thoracic  Viscera.) 


IXJURIES  OF  THE  PLEURA  Al<ll)  LUXG. 


377 


Injuries  of  the  contents  of  tlic  Utest. 

These  may  be  divided  into  injuries  of  the — 1,  plenra 
and  limg;  2,  pericardium  and  heart ;  and  o,  large  blood- 
vessels. 

1.  IJJ'JniiES  UF  THE  rLETJBA  AND  LUXG. — Contusion 
of  tlie  lung  without  an  external  wound  may  be  produced 
by  a  severe  crush  of  or  blow  upon  the  chest.  The  visceral 
layer  of  the  pleura  may  or  may  not  bo  lacerated.  It  is 
attended  with  paroxysmal  dyspnrea,  cough,  localized 
dulness,  and  cre^ntation,  followed  in  a  few  days  by 
expectoration  of  rusty  sputa.  If  the  visceral  layer  of  the 
plem-a  is  lacerated,  blood  and  aii-  may  escape  into  the 
pleiu-al  cavity,  and  there  will  then  be,  in  addition  to  the 
above,  signs  of  hEemo-pneumothorax.  The  patient  usually 
recovers  in  a  few  days,  but  pneumonia,  pleurisy,  or  abscess 
or  gangrene  of  the  lung  occasionally  ensue. 

Wounds  of  the  i:)Jeura  and  lung  may  be  produced  by  the 
fragments  of  a  broken  rib,  or  by"  a  stab  or  gunshot. 
When  attended  with  a  penetrating  wound  of  the  chest, 
they  are  very  serious.  The  pleura  alone  may  be  wounded, 
but  more  often  the  lung  is  injured  at  the  same  time. 
»S'tV/;/.s.— Xo  single  symptom  is  sufficient  to  make  it  certain 
that  the  lung  has  been  wounded ;  but  where  several  of 
the  following  are  present,  the  diagnosis  becomes  fairly 
certain.  Thus,  there  may  be  severe  shock,  abdominal 
breathing,  and  cough  with  expectoration  of  frothy  blood- 
stanipd  mucus,  or  even  of  pure  blood.  If  there  is  an 
external  wound,  there  will  be  escape  of  air  intimately 
mixed  with  blood,  and  accompanied  by  a  peculiar  hissing 
noise  [hcp.matopnaxi);  or  if  there  is  no  external  woimd, 
emi)hysema  in  the  region  of  the  fractured  rib.  When  the 
pleura  alone  is  injured,  a  very  rare  accident,  the  signs  arc 
.similar  ;  but  no  blood  is  coughed  up,  and  though  air  may 
csca])e  from  the  external  wound  if  there  be  one,  it  is  not 
churned  into  a  fine  froth  with  the  blood,  as  it  does  not 
come  from  the  lung,  but  is  simply  drawn  in  and  out  of 
the  pleura  tlirough  the  wound  in  the  parietes  during 
inspiration  and  expiration.  L'omplicntious.-^  Iltemothorax 
pneuniothorax,  emphysema,  ha/morrhage,  and  later 
I)leurisy  and  pneum(;nia  (see  Conqiliralions  of  In  juries  of 
Client).  Treatment.— KhfuAutQ  rest,  ice  to  suck,  opium  to 
sul)duo  pain,  closure  of  the  wound  if  small,  or  insertion 
of  drain-tube  if  largo,  and  antiseptic  dressings,  with  such 
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treatment  as  is  appropriate  for  the  complications  that  may 
be  present  (see  below).  If  the  pleui-a  alone  is  injured, 
the  external  ■wound  should  be  closed,  imless  any  com- 
plication exists,  and  dressed  antiseiitically. 

2.  IjSrjTJUIES  OE  THE  HEAET  AJXD  PERICAP.DirM. — CoJl- 

tiisions,  loounds,  and  rupture  of  the  pericardium  may  at 
times  be  produced  by  a  severe  crush  of  the  chest-walls ; 
but  are  more  often  due  to  the  penetration  of  a  fragment 
of  a  broken  rib,  or  to  a  stab  or  gunshot.  In  the  last  two 
instances  the  heart  is  generally  also  jinyolved.  Signs. — 
Severe  shock,  haemorrhage,  the  position  and  direction  of 
the  wound,  and  subsequently  symptoms  of  pericarditis. 
The  prognosis  is  always  very  serious,  death  occurring 
either  from  the  effused  blood  impeding  the  heart's  action, 
or  from  pericarditis.  The  treatment  consists  in  absolute 
rest,  the  local  application  of  cold,  and  if  inflammation 
threatens,  of  leeches.  Should  the  heart's  action  become 
seriously  impeded  by  effused  blood,  semm,  or  pus, 
aspiration  or  free  incision  and  drainage  may  be  required. 
When  there  is  an  external  wound,  it  should  be  dressed 
antiseI^ticall3^ 

Wounds  of  the  heart,  esi^ecially  when  they  peneti'ate 
one  of  its  cavities  and  involve  an  auricle,  are  generally 
instantaneously  fatal  from  shock  or  hai'morrhage.  Ee- 
markable  excei^tions  however  occur,  and  patients  have 
been  known  to  linger  for  a  few  hours  or  a  few  days,  or 
even  to  recover.  Signs. — When  not  at  once  fatal,  a 
wound  of  the  heart  is  attended  with  great  collapse, 
syncope,  a  fluttering  pulse,  and  dyspno?a,  and  later,  with 
sjonptoms  of  pericarditis.  The  treatment  is  the  same  as 
that  for  a  wound  of  the  pericardium. 

llupture  of  the  heart,  though  rare,  occasionally  occiu'S 
as  the  result  of  great  external  violence  to  the  chest-walls, 
or  of  some  sudden  exertion  on  the  ])nrt  of  a  patient  suffer- 
ing from  disease  of  the  heart's  substance.  Death  is  as  a 
rule  almost  instantaneous. 

3.  WOUNUS    OK    THE    LARGE    liLOOD-YESSELS.  aS  the 

aorta  or  vena  cava,  are  almost  invariably  and  immedi- 
ately fatal,  and  require  no  further  comment  liere. 

Complications  of  Injuries  of  the  Chest. 

The  chief  complications  attending  injuries  of  the  chest 
are: — 1,  external  hirmorrhage  ;  2,  h;iemothorax  ;  3.  em- 
physema; •],  pneumothorax  ;  5,  prola])se  and  hernia  of 
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the  lung;  6, pleurisy;  7, pneumonia;  8,laa?mopencardium  ; 
9,  pericarditis ;  10,  mediastinal  abscess. 

1 .  ExTEEXAL  ii.t; MOREHAGE  in  penetrating  wounds  of 
the  chest- walls  may  come  from : — (1),  an  intercostal 
artery;  (2),  the  internal  mammary  artery;  (3),  a  wound 
of  thelimg;  or  (4),  a  wound  of  the  heart  or  one  of  the 
large  vessels.  Hsemori'hage  from  an  intercostal  or  the 
internal  mammary  artery,  though  it  may  generally  he 
known  by  the  blood  escajiing  in  jets,  is  sometimes  diffi- 
cult to  distinguish  from  hfiemorrhage  from  the  lung.  In 
such  a  case  it  is  said  that  if  a  card  be  introduced  into  the 
wound,  the  blood,  if  it  comes  from  an  artery  in  the  chest- 
wall,  will  flow  over  the  outer  surface  of  the  card,  but  if 
it  comes  from  the  lung  will  well  up  around  the  card. 
Hremorrhage  from  the  heart  or  one  of  the  large  vessels  is 
as  a  rule  immediately  fatal.  Treatment. — 1.  An  inter- 
costal artery  should,  if  possible,  be  tied ;  otherwise  a 
pressure  forceps  may  be  left  on,  or  the  artery  with  the 
periosteiim  may  lie  separated  from  the  lower  half  of  the 
rib  and  then  tied,  or  a  portion  of  the  rib  may  be  excised. 
2.  The  internal  mammary  in  the  four  upper  spaces  can 
be  easily  tied  ;  in  the  lower  spaces  a  portion  of  the  costal 
cartilage  must  be  first  cut  away.  3.  When  the  bleeding 
is  fi'oni  the  lung  the  patient  must  be  placed  at  perfect  rest 
on  the  injui-ed  side,  and  an  ice-bag  apphed.  Internally, 
lead  and  opium,  gallic  acid,  or  ergot,  may  be  given.  Some 
recommend  the  closing  of  the  external  wound  and  the 
application  of  a  bandage  to  the  chest,  so  that  the  blood 
may  collect  in  the  pleura,  press  on  the  lung,  and  thus 
stop  the  bleeding. 

2.  TLejiotiiohax,  or  hnemorrhage  into  the  pleura,  may 
occur  either  with  or  without  an  external  wound.  It  is, 
perhaps,  most  often  due  to  a  fragment  of  a  broken  rib 
penetrating  the  lung  or  wounding  an  intercostal  artery. 
The  sif/ns  are  those  of  internal  luemorrhage  with  rapidly 
extending  dulncss  to  percussion,  absence  of  breathing 
sounds,  bulging  of  the  intercostal  spaces,  and  inci'easing 
d3-spna'a.  It  may  bi^  distinguished  from  pleurisy  and 
pneumonia  by  coming  on  inimodiately  after  the  injury  and 
by  the  absence  of  fever,  '/'reatineid. —^imihiv  to  that  for 
hicmorrliage  from  a,  wounded  lung.  Should  the  In'eatliing 
beconie  dangerously  embai'rassed  the  blood  must  lie  drawn 
off  with  the  aspirator.  Should  suppuration  occur  the 
chest  must  bo  opened  and  freely  drained. 

3.  PxEUMOTJiOR.vx,  or  air  in  the  pleura,  is  generally 
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the  result  of  a  wound  of  the  lung  by  a  fi-agment  of  a 
broken  rib.  It  may  be  known  by  increased  resonance 
to  iDcrcussion,  amphoric  breathing,  metallic  tinkling, 
bulging  of  the  intercostal  .spaces,  and  increasing  dy.spnoea. 
When  combined  with  heemothorax  or  with  plem-itic  effu- 
sion, the  lower  part  of  the  chest  will  be  dull  to  percussion, 
and  a  splashing  sound  on  shaking  the  patient  {succussion) 
may  be  heard  on  auscultation.  The  air  is  usually  ab- 
.sorbed,  but  should  the  breathing  become  seriously  affected 
it  may  be  removed  with  the  aspirator. 
_  4.  Emphysema,  or  siu'gical  emphj-sema  as  it  is  some- 
times called  to  distinguish  it  irom  the  medical  affection  of 
the  same  name  in  which  the  aii'-cells  of  the  lung  are 
dilated,  is  air  in  the  connective-tissue  spaces.  It  is  gene- 
rally due  to  a  wound  of  the  lung  combined  with  a  lacera- 
tion of  the  parietal  and  visceral  layers  of  the  pleura,  and 
is  a  very  frequent  complication  of  fractured  ribs.  The 
air  either  escajjes  into  the  pleui-a  at  each  inspiration,  and 
thence  diuing  expiration  is  forced  through  the  j^arietal 
layer  into  the  subcutaneous  connective  tissue,  or  it  passes,  if 
there  are  adhesions  between  the  two  layers  of  the  pleura, 
directly  from  the  lung  into  the  subcutaneous  tissue. 
More  rarely  it  is  due  to  a  ruptirre  of  the  lung  without 
injury  of  the  plem-a,  the  air  then  escaping  at  the  root  of 
the  lung  into  thejjosterior  mediastimun,  and  thence  into  the 
connective  tissue  of  the  neck  and  arms.  More  rarely  stiU 
it  may  occur  without  a  wound  of  the  lung,  or  even  -^-ith- 
out  a  wound  of  the  pleura.  Sifjus. — The  emiihysema. 
though  usually  limited  to  the  .seat  of  injiu'y,  may  extend 
somewhat  widely  aroimd  it,  and  in  rare  instances  has 
spread  over  the  whole  body.  It  gives  rise  to  an  ill- 
defined  flattened  swelling  unattended  with  .^igns  of  in- 
flammation and  unaltered  on  iusiiirntion  and  expii-ation. 
On  ^ircssing  on  the  swelling  a  ])eculiar  crackling  sensa- 
tion is  exi3erienced,  like  that  of  rubbing  the  hair  between 
the  fingers.  Treatment. — A  ]')ad  and  bandage  is  all  that  is 
usually  necessary,  but  should  the  air  instead  of  becoming 
absorbed  extend  so  widely  as  to  interfere  Avith  respiration, 
a  puncture  or  two  must  be  made  to  let  it  escape. 

ri!()i,.\rsE  AXi)  JtEiixi.v  oi'  riiK  lA^xo. — Prolapse  of 
the  lung  occasionally  occui's  through  a  wcmud  in  the 
chest-Wiill.  It  shoulil  be  returned  by  gentle  pressiire,  the 
woimd  being  slightly  enlarged  if  necessary.  If  the  pro- 
lajiscd  portion  has  become  adherent  and  congested  it  may 
be  removed  by  the  knife  or  ligature,  taking  care  not  to 
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break  down  the  adhesions  of  the  visceral  layer  of  the 
jileura  to  the  chest-wall  and  so  open  the  pleural  ca^dt}'. 
ileritia  of  the  lung  is  sometimes  met  with  after  a  penetrat- 
ing wound  of  the  chest  has  cicatrized,  or  even  when  there 
has  been  no  wound  of  the  sldn.  It  forms  a  soft,  crepitat- 
ing, resonant  swelling,  which  can  bo  made  smaller  by- 
pressure,  and  generally  becomes  more  prominent  on  forced 
expiration  or  coughing.  On  listening  over  it  a  harsh 
vesicular  murmur  is  heard.  The  treatment  consists  in 
protecting  it  Avith  a  properly-shaped' pad  or  leather  shield 
moulded  to  the  jiart. 

For  an  account  of  such  complications  as  Pleurisy,  Pneu- 
iiionia,  Hcemopericardium,  Pericarditis,  and  3Iediastinal 
Abscess,  a  larger  work,  or  one  on  Medicine,  must  be 
consulted. 

Operations  on  the  chest.— rrtjy5n?r/  the  pleura  should 
be  done  when  the  effusion  is  serous  without  admitting  air, 
either  with  the  aspirator  or  with  the  syjjhon-trochar  and 
cannula.  The  spot  usually  selected  is  the  sixth  inter- 
costal space  in  the  mid-axillary  line.  A  small  incision  is 
first  made  throiigh  the  skin,  which  should  be  drawn  down 
on  the  rib  so  that  the  woimd  may  be  valvular.  The 
needle  of  the  aspirator  or  the  trochar  and  cannula  is  then 
thrust  into  the  pleural  cavity.  The  fluid  should  be  allowed 
to  escape  slowly,  and  its  flow  stopped  for  a  minute  or  so 
if  coughing  occurs.  The  instrument  must  be  withdrawn 
should  any  blood  become  mixed  with  the  fluid.  The 
wound  should  be  dusted  with  iodoform  and  closed  with  a 
jiad  of  antiseptic  gauze. 

Incision  and  drainage  of  the  pleura  may  be  required  for 
empyema,  the  removal  of  putrid  clots,  &c.  The  incision 
may  be  rnade  in  the  sixth  intercostal  space  in  the  mid- 
axillary  line,  or  in  the  ninth  or  tenth  space  in  a  line 
with  the  angle  of  the  scapula.  Chloroform  should  be 
given,  and  a  careful  dissection  made  between  the  ribs 
down  to  the  pleura,  or  a  director  may  be  thrust  through 
the  nuiscles  into  the  pleural  cavity  and  the  wound  sufH- 
cicntly  enlarged  l)y  passin<i-  a  dressing  forceps  along  the 
director  and  i'ortnbljr  opening  the  blades.  A  draina^-e- 
tubo_  should  then  be  inserted.  If  the  space  between  the 
ribs  is  insufficient  a  piece  of  a  rib  may  l)e  excised.  The 
wound  should  bo  treated  antiso])tically,  and  if  jius  an-ain 
collects  a  coTintor-ojjoning  may  be  made. 

2'horarojilasti/  or  JSslla m/er's  (ipcration  consists  in  re- 
moving a  portioji  of  several  of  tlie  rilis  for  the  purpose  of 
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allowing  the  chest-walls  to  fall  in,  in  cases  of  empyema 
wliei'e  after  the  ijlem-a  has  been  di'ained  the  liing  in 
consequence  of  adhesions  does  not  exj^and.  An  incision 
three  or  foiu-  inches  in  length  may  be  made  obliquely 
downwards  and  inwards  over  the  side  of  the  chest  just  in 
front  of  the  latissimus  dorsi  across  the  ribs,  the  jiortious  of 
which  it  is  intended  to  excise.  The  edges  of  the  wound 
being  retracted  to  expose  the  ribs  an  incision  is  next 
made  through  the  periosteum  along  the  com'se  of  each  rib 
for  the  required  distance,  the  periosteum  separated  with  a 
raspatory  from  both  the  outer  and  inner  surface,  and  the 
rib  then  cut  through  with  the  saw  or  bone-forceps  at 
each  end  of  the  incision,  the  soft  parts  being  protected  by 
a  spatula  passed  beneath  the  rib. 

Tapping  the  j^er/carrf/H?)?.. — The  i^unctm-e  should  be 
made  with  the  asjDii'ator  in  the  fourth  or  tilth  intercostal 
space  on  the  left  side  about  two  inches  from  the  sternum 
or  immediately  to  the  left  of  the  sternum.  Care  should 
be  taken  not  to  injure  the  internal  mammary  or  an  inter- 
costal artery,  and  not  to  thrust  the  needle  too  deep  lest 
the  heart  be  punctured. 

Incision  and  drainafje  of  the  jxricardium  may  be  requii'ed 
for  pus  in  its  cavity.  An  incision  about  two  inches  long 
should  be  made  along  the  upper  border  of  the  fifth  or 
sixth  rib,  beginning  one  inch  from  the  sternum.  ^'Mien 
the  pericardium  is  reached  it  should  be  freelj'  oiteued,  a 
drainage-tube  inserted,  and  antiseptic  dressings  applied. 

Pneumoiomy,  or  incising  the  lung  for  the  purpose  of 
ojaening  an  abscess  or  hj'datid  cyst,  or  of  draining  a 
l^hthisical  or  bronchicctatic  cavity,  has  in  a  few  instances 
been  done.  An  incision  is  made  down  to  the  pleura,  a 
trochar  and  cannula  thou  thrust  into  the  cavity  in  tlie 
lung,  and  the  wound  made  by  the  cannula  cautiously 
enlarged  by  di'cssiug  forceps. 

IXJUEIES  OF  THE  ABDOMKX. 

CoNTUSiON.s  of  the  abdominal  wall,  especially  when 
duo  to  a  sharp  or  sudden  blow  or  a  severe  crush,  sliould 
always  be  regarded  as  serious,  as  they  may  be  comjdicatcd 
by  grave  internal  injuries.  Thus,  the  pcritoncuni  may 
be  lacerated,  one  of  tlic  viscera  ruptured,  or  a  large  blood- 
vessel injured  and  blood  extravasated  into  the  iieritoneum 
or  subperitoneal  tissue  ;  whilst  among  the  minor  com]di- 
catious  may  bo  mentioned  rupture  of  the  I'cctus  or  other 
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muscle  of  the  abdominal  -wall  accompanied  by  blood- 
effusion  {hcematoina)  and  possibly  followed  by  suppuration 
and  abscess.  Even  where  no  injiuy  to  the  viscera  has 
been  sustained,  a  contusion  of  the  abdomen  is  nearly 
always  attended  with  shock  which  may  be  severe,  and  in 
some  instances  has  been  fatal,  probably  from  an  injury  to 
the  solar  j^lexus.  The  signs  of  a  simple  contusion  are 
pain,  ecchymosis,  tenderness  and  swelling,  with  a  varying 
amount  of  shock.  A  ruptiu'ed  rectus  will  be  indicated  by 
pain  on  putting  the  muscle  into  action,  and  the  presence 
of  a  gap,  and  later  of  a  swelling  from  the  effusion  of 
blood.  A  blood-tumour  will  be  known  by  its  sudden 
occiuTence,  and  absence  of  signs  of  inflammation.  Treat- 
ment.— The  patient  should  be  treated  as  if  he  had  sus- 
tamed  a  grave  injury,  smce  it  is  not  possible  at  first  to  say 
if  such  IS  not  the  case.  Thus,  he  should  be  placed  at 
absolute  rest  in  bed,  hot  fomentations  applied  to  the 
abdomen  and  hot  bottles  to  the  extremities,  and  opium 
given  internally ;  whilst  for  precaution's  sake  for  the  first 
twelve  or  twenty-four  hours  nothing  should  be  given  by 
the  mouth  or  only  small  quantities  of  iced  milk.  Where 
there  is  rupture  of  the  rectus  the  parts  should  be  approxi- 
mated as  much  as  possible  by  position.  If  a  blood- 
tumoui-  forms  cold  should  be  applied,  but  it  should  on 
no  account  be  opened,  as  the  blood  will  nearly  always  in 
time  be  absorbed. 

Laceration  of  the  periton-eum  may  occur  from  a 
blow  or  crush  of  the  abdomen  without  injury  of  the 
viscera,  and  may  be  comphcated  when  a  large  vessel  has 
been  ruptui-ed  by  extravasation  of  blood  into  the  peritoneal 
cavity  or  sub-peritoneal  tissue.  There  are  no  special  signs 
of  this  injury;  but  restlessness,  a  sensation  of  sinkino- 
ya-nming,  an  anxious  countenance,  coldness  and  blanching 
of  the  surface  when  complicated  by  haamorrhage,  with  an 
absence  of  vomiting  and  often  of  pain,  are  said  to  indicate 
it.  Peritonitis  nearly  always  quickly  supervenes.  Treat- 
ment.— Like  that  of  peritonitis. 

Sui'PURATiox  AXD  ABSCESS  may  follow  on  any  in jurv 
of  the  abdominal  walls,  or  extravasation  of  urine-  or 
may  bo  duo  to  the  breaking  down  of  a  blood-tumour 
or  syphilitic  gumma,  or  to  disease  of  the  bones  forming- 
the  walls  of  the  abdomen  or  pelvis.  The  sui^puration  mav 
bo  acute  or  chronic,  superficial  or  deep.  Whr^n  deep  it'is 
very  apt  to  be  diffuse,  and  extend  iilong  tlio  muscular 
pianos  or  between  the  pontoueum  and  transversalis.  Wlieii 
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superficial,  except  as  the  result  of  extravasation  of  urine, 
it  is  generally  circumscribed  and  often  confined  to  the 
sheath  of  the  rectus.  Signs. — The  acute  form  is  attended 
with  the  general  and  local  symptoms  of  inflammation, 
followed  by  those  of  suppuration,  and  subsequently,  by 
the  signs  of  an  abscess.  In  the  chronic  form  there  will 
probably  be  no  constitutional  signs  ;  but  a  localized  swell- 
ing, either  superficial  or  deep,  will  generally  be  present, 
in  which  fluctuation  may  be  detected.  Treutment. — 
Early  and  free  evacuation  of  the  pus. 

EuPTURE  OF  THE  VISCERA. — The  rupture  of  an  abdo- 
minal viscus  is  always  a  most  serious  accident,  and  one 
which  is  frequently,  though  not  invariably,  fatal.  Cause. 

 Generally  a  severe  cnish  of  the  abdomen,  as  between 

the  buffers  of  raihvay  cars ;  or  a  kick  or  blow,  or  the 
passage  of  a  wheel  over  the  abdomen.  Fathology. — Any 
of  the  viscera,  except  perhaps  the  pancreas,  may  be 
ruptured ;  but  the  liver,  intestines,  and  bladder  are  those 
most  frequently  injiu'ed.  In  ruptm-e  of  the  liver  and 
spleen  severe  hfemorrhage  into  the  peritoneal  cavity, 
followed  by  peritonitis,  ensues,  unless  the  peritoneal 
covering  escapes  rupture,  when  no  blood  is  extravasated. 
In  rupture  of  the  stomach,  gall-bladder,  and  intestines 
their  contents  escape  into  the  peritoneal  cavity,  setting  up 
rapidly-fatal  peritonitis,  though  in  the  case  of  the  stomach 
and  gall-bladder  the  more  immediate  danger  is  death 
from  shock.  Euptui-e  of  the  intestine  usually  occurs 
where  the  duodeniim  joins  the  jejumun.  _  The  large 
intestine  is  rarely  injured  in  consequence  of  its  protected 
position.  Eupture  of  the  kidney  is  a  less  fatal  accident, 
as  the  organ  lies  well  behind  the  peritoneum  :  but  when 
the  crush  is  severe  it  may  bo  attended  with  haemorrhage 
or  peritonitis.  It  is  liable  to  be  followed  by  perinephritic 
abscess.    For  rupture  of  the  bladder,  see  Injuries  of  the 

Fclvis.  ,    .  r,       1  1  i. 

The  si'jns  of  a  ruptured  viscus  are  often  obscure,  hut 
great  shock,  extreme  collaiisc,  and  intense  localized  pain, 
to-^ether  ^^dth  the  history  of  a  severe  crush,  .^-c.  of  the 
abdomen,  point  to  such  an  injury  having  occurred. 
Eeyond  a  surmise,  however,  that  one  of  the  viscera  has 
l)een  injured,  it  mav  bo  quite  impossible  to  locabzc  the 
mischief.  Tlu^  following  signs  may  serve  to  indicate 
the  probable  nature  of  the  lesion  ;  thus:— 1.  In  ru]iture 
of  the  liver  there  mav  l)e  pain  in  llie  right  hypochondrniin. 
perhaps  a  fracture  of  the  ribs  over  the  hver,  s^^n].tolns  oi 
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internal  hiiemorrliage,  increase  of  the  hepatic  dulness  in 
consequence  of  blood-extravasation,  and  later  peritonitis, 
jaundice,  and   very  occasionally   diabetes.    When  the 
rupture  is  slight,  or  the  peritoneal  covering  is  not  torn, 
the  injury  may  remain  unsuspected  and  the  patient  re- 
cover.   Or  after  a  few  days  the  peritoneal  covering  may 
give  vay  and  peritonitis  ensue.    2.  In  rupture  of  the 
spleen  the  signs  are  similar,  save  that  the  pain  is  referred 
to  the  left  side,  and  there  may  be  increase  of  the  splenic 
dulness,  and  perhaps  fracture  of  the  ribs  in  that  region. 
;3.  Eupture  of  the  stomach  is  attended  with  extreme 
collapse,  and  if  not  rapidly  fatal,  with  intense  pain  in  the 
region_  of  the  stomach,  and  vomiting  of  blood,  followed 
by  peritonitis.    4.  In  rupture  of  the  intestines,  in  addition 
to  the  intense  pain  radiating  over  the  abdomen,  there 
may  be  vomiting,  first  of  the  contents  of  the  stomach 
then  of  bile,  and  then  of  altered  blood;  blood  in  the 
stools;  tympanites  with  dulness  in  the  flanks;  and,  later 
peritonitis,    o.  When  a  kidney  is  ruptured  there  will 
probably  be  a  history  of  a  blow  or  other  injury  of  the 
loin,  increased  frequency  of  micturition,  blood-stained 
iirine,  urinary  extravasation  in  the  loin,  pain  and  signs  of 
bruising  m  the  lumbar  region,  retraction  of  the  testicle, 
and,  later,  jjus  m  the  urine,  and  signs  of  deep-seated 
suppuration  [permephritic  abscess)  or  peritonitis. 

rrm<mr/?f.— Whatever  viscus  is  ruptured,  perfect  rest, 
and  the  administration  of  opium,  or  subcutaneous  injec- 
tions of  morphia,  are  imperative.  In  rupture  of  the  liVer 
spleen,  oi- kidney,  ice  may  be  applied  over  the  part,  and 
gallic  acid  or  ergot  given  internally  to  restrain  the 
hLPmon-hage.  Stimulants  must  be  avoided,  but  fluid 
nourishments  should  be  administered  in  very  small 
quantities  at  a  time.  In  rupture  of  the  stomach  or 
intestines  the  abdomen  should  be  opened,  the  rent  sewn 
np  by  a  Lembert's  suture,  and  the  peritoneal  cavity 
thoroughly  cleansed  by  irrigation  with  a  weak  antiseptic 
solution.  .Subsequently  the  patient  should  be  kept  under 
the  influence  of  opium,  and  nothing  whatever  be  ffiven 
by  the  mouth  for  the  flrst  few  days.  Nutrient  cnemata, 
f  ^''i^^'t^  should  bo  administered.    In  rupture 

ot  .he  kidney  an  incision  in  the  loin  or  nephrectomv  niav 
become  necessary. 

WouxDs  OI.'  THE  Aiu.o.MEX  may  be  divided  into  tl,o 
penetrating  and  non-].onotrating,  according  as  thov  do  or 
do  not  luvolvt)  the  perit(;neal  cavity, 
w. 

C  0 
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NON-PEN^ETRATIKG  wouisTDS  stould  be  treated  like 
wounds  in  other  situations,  especial  care,  however,  being 
taken  to  establish  a  good  di-ain,  as  should  they  extend 
deeply  they  are  apt  to  be  complicated  by  effusion  of 
blood  or  suppiu-ation  in  the  sub-peritoneal  tissue.  They 
are  liable  to  be  followed  by  ventral  hernia. 

Penetrating  wounds  are  such  as  involve  the  peri- 
toneal cavity.  They  may  be  divided  into  the  following  :— 
1.  Simple  penetrating  wounds  without  injury  or  protm- 
sion  of  the  viscera.  2.  Penetrating  wounds  with  injm-y, 
but  without  protrusion  of  the  viscera.  3.  Penetrating 
wounds  with  protrusion,  but  without  injury  of  the 
viscera.  4.  Penetrating  wounds  with  both  protrusion 
and  injury  of  the  viscera. 

1.  Simple  penetrating  woi^nds  wiTiiorx  injury 
OR  PROTRUSION  OF  THE  VISCERA. — When  the  wouiid  is 
large  there  will  usually  be  no  difficulty  in  ascertammg 
the  fact  that  the  viscera  have  escaped  injury.  If,  how- 
ever, the  wound  is  very  small— a  mere  pimctui-e,  or  made 
obliquely,  it  may  be  difficult  or  impossible  to  say  whether 
any  injury  to  the  viscera  has  been  done,  or,  indeed,  whether 
the  abdominal  cavity  has  been  penetrated.  In  such  a 
case  it  has  hitherto  been  taught  that  the  wound  should 
on  no  account  be  probed  for  the  purpose  of  setthng  the 
point,  but  the  patient  treated  as  if  the  woimd  had  pene- 
trated, and  had  not  injured  the  viscera.  If  all  antiseptic 
precautions  are  taken  however,  it  is  questionable  wlictlier 
the  safer  course  is  not  to  thoroughly  explore  the  wound, 
not  only  by  probing  but  by  enlarging  it  if  necessary,  so 
as  at  once  to  ascertain  whether  it  has  pcnctrnted  the 
peritoneum,  and  whether  the  viscera  have  escaped  injury, 
and  not  to  wait  till  the  diagnosis  is  settled  by  the  onset 
of  peritonitis.  Treatment.— J jiivgo  wounds  should  bo 
cleansed  with  some  antiseptic  lotion,  and  unilod  with 
china-silk  sutures,  which  should  bo  p.asscd  through  the 
peritonciun  as  well  as  the  edges  of  the  wound  so  as  to 
bring  the  two  free  surfaces  of  the  serous  membrane  into 
contact.  If  this  is  not  done  the  discharge  from  the  deep 
part  of  the  wound  will  make  its  way  into  the  peritoneal 
cavity  and  set  up  ]ieritonitis.  In  the  case  of  punctured 
wounds  it  has  usually  been  the  custom  to  merely  close  them 
a,nd  apply  some  antiseptic  dressing.  As  a  rule,  however, 
it  will  pVobablv  be  safer  to  enlarge  them,  and,  having 
ascertained  that  the  viscera  have  escaped,  to  treat  t  icm 
as  described  above.    In  any  case  the  patient  should  be 
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placed  at  absolute  rest  in  bed,  bis  cUet  restricted  to  suiall 
quantities  of  iced  milk  for  tbe  first  few  days,  and  opium 
given  111  small  doses.  Should  peritoiiitis  superveL  it 
must  be  treated  as  described  under  that  head. 

il.  Pexetrating  wounds  with  injury,  but  with- 
out PiiOTRUsiON  OF  THE  VISCERA. -When  the  wound  is 
iarge,  and  the  injured  viscus  can  be  seen,  the  nature  of 
the  injury  will  probably  be  obvious.  When,  however 
the  wound  IS  small,  unless  there  be  an  escape  externali; 
of  ioeces,  gas,  bile,  unne,  or  the  contents  of  the  stomach 
there  are  no  primary  signs,  with  the  exception  perhaixs  of 
emphy.sema  about  the  wound,  absolutelv  diagnostic  of  a 

coLap.se,  if  present,  no  doubt  point  to  such  an  inim-v 
having  probably  occurred;  but  both  pain  and  shock  are  so 
variable  as  really  to  afford  little  guidance.  Later  the 
presence  of  t3Tnpanites  and  the  escape  of  blood  from  the 
anus  make  It  hig-hly  probable  the  intestine  hal  been 
wounded  Eecently  m  a  doubtful  case  of  wound  of  the 
intestine  the  rectum  was  inflated  with  hydrogen ;  the  -as 
escaped  through  the  rent  into  the  peritoneum  and  theSce 
hrough  the  external  wound,  where  it  ignited  on  applyfn! 
a  light,  thus  setthng  the  diagnosis.    Any  of  the  visS 

spleen  and  stomach,  are  much  less  common  than 
wounds  of  the  intestine.  The  danger  to  be  apprehended 
IS  haemorrhage  m  the  case  of  the  Hver  or  spleen  extra- 
vasation m  the  case  of  a  hollow  viscus  and 'in  all 
peritonitis.  The  amount  of  extravlsat^on  w  depend 
upon  he  si.e  of  the  wound,  and  whether  the  AdsciS  was 
distended  or  empty  at  the  time  of  iniury ;  when  the 
wound  IS  a  inero  puncture,  there  may  be  none.  If  the 
extravasation  is  but  slight,  or  escapes  externally  through  ' 
the  wound  m  the  parietes,  it  may  be  cut  oif  from  the 

S:^S'::T''''^r'K^^-'  '"'^^  peritonitis,  and  the 
a  lent  recover     An  extensive  extravasation  is  always 
followed  by  diffuse  so].tic  peritonitis,  which,  unless  sur 
gical  measures  are  undertaken,  will  certainly  in-ove  fatal 
Hi  a  few  days.    Trcatment.-l.    If  tho  wWnd  L  the 
panetes  IS  extensive,  tho  injured  viscus,  if        sZnu  d, 
or  'Mncs,  should  l>e  drawn  gently  thi^ough  the  a 
ni  the  ixiriotcs  and  tho  wouml  of  its  c«.,ts  iinited  v 
•suture,  the  peritoneal  cavity  carefully  cleanse,l  fi    n  11 
extravasation,  and  tho  external  wound  cCc      S lu.u 
the  intestme  be  turn  completely  across,  it  may  stmt 

c  c  2 
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united  with  sutures ;  but  if  its  coats  are  mucli  lacerated, 
it  will  be  a  question  whether  the  lacerated  portions  should 
be  removed  with  a  wedge-shaped  piece  of  the  mesentery 
and  the  two  ends  united,  or  whether  it  should  be  stitched 
to  the  abdominal  parietes,  and  an  artificial  anus  made. 
If  the  liver  is  wounded  an  attempt  may  be  made  to  unite 
the  peritoneal  surface  by  suture,  or  if  the  wound  is  deep 
it  may  be  plugged  with  iodoform-gauze  and  the  wound 
in  the  parietes  be  left  open  above  for  the  purposes  of 
drainage  and  the  subsequent  removal  of  the  plugs.  If 
the  gdll-hladder  is  penetrated  the  wound  should_  be  sewn 
up,  or  the  edges  of  the  wound  if  lacerated  stitched  to 
the  abdominal  parietes,  or  the  gall-bladder  removed.  If 
the  spleen  is  injured  extirpation  of  the  organ  appears  to 
be  the  best  method  of  arresting  the  otherwise  fatal 
hremorrhage.     After  the  wounded  viscra   have  been 
trea,ted  in  one  or  other  of  the  ways  described  above,  the 
peritoneal  cavity  should  be  thoroughly  cleansed  of  all 
blood  and  other  extravasation  by  irrigation  with  some 
warm  and  weak  antiseptic  solution,  and  the  wound  m 
the  parietes  closed  as  after  a  simple  penetrating  wound. 
2.  If  the  wound  in  the  parietes  is  small,  the  safer  course 
is  probably  to  enlarge  the  wound,  and  treat  the  wounded 
viscus  as  "described"  above.     The  general  treatment  con- 
sists in  the  administration  of  opium  :  abstinence  from  all 
nutriment  taken  by  the  mouth  for  the  first  two  or  throe 
days,  and  subsequent  feeding  with  small  quantities  of  iced 
milk,  and  nutrient  enemata.    Absolute  rest  is  imperative. 
Should  peritonitis   supervene,  it  must  be  treated  as 
described  under  that  head. 

Method  of  unitinq  vwuuded  intesti  iie.— it  tlie  wound  is 
small  (a  mere  puncture)  it  has  usually  been  tauglit  that 
no  suture  will  be  required,  since  the  mucous  membrane 
will  protrude,  block  up  the  wound,  and  ]n-ovcnt  extrava- 
sation until  tlie  wound  has  been  healed  by  inflammatory 
exudation  from  the  peritoneal  surface.  Gross  s  ex]ien- 
meiits  on  dogs  show,  however,  that  the  protrusion  ol 
mucous  membrane  is  not  always  sufTicient  even  in  mimit.e 
wounds  to  prevent  the  escape  of  fiecal  matter.  It  woulu, 
therefore,  appear  to  bo  the  better  practice  in  a  1  cases  to 
sew  up  the  wound,  wliether  large  or  small.  Ihis  is  now 
usually  don.!  bv  interrupted  sutures,  the  two  peritoneal 
surfaces  being  placed  in  contact.  The  sutures  are  best 
applied  bv  Lumbeifs  meth..d,  ns  shown  m  the  accom- 
l-luiying  diagram  (h'ig.  !)!)),  in  which  it  is  seen  that  Ine 
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suture  jiasses  tlarougli  the  peritoneal  and  muscular  coats 
only,  avoiding  the  mucous  membrane,  since  if  this  is 
included  there  is  danger  of  peritonitis  from  leakage  along 
the  thread.     The  sutures,  which  may  consist  of  fine 


Fig.  99. — Section  of  intestine  iiiiitei.l      Lembert's  suture. 
Fig.  100. — Intestine  united  ly  Lenibeit's  .suture. 

China  silk  properly  carbolized,  should  be  introduced 
about  two  lines  Irom  the  edge  of  the  wound  and  brought 
out  at  the  margin  of  the  serous  coat,  and  then  passed  in 


Fig.  101.— Diagrani  of  two  portions  of  intestine  with  JobpH's 
suture  rn  hUu.    (After  Krichscn. ) 

Fio    102. -Diagrani    of   two  portions  of   intestine  united  by 
Joberts  and  Lembert's  suture,    a.  b.  Jobert's  suture  ■  o  Lem 
bert  s  suture  at  angle.    (After  Ericliscn.j  '  ' 

the  same  manner  on  the  oiijiosito  side  (Pifj  loo)   i  p  i,™ 
ever,  the  edges  arc  lacerated  the  sutures  thould  be'intio" 
duced  lurthcr  from_  the  wound,  an.l  brouglit  ou   a  good 
Imo  from  the  margin,  so  as  not  to  include  the  bruised 
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tissues.  Sufficient  sutui-es  should  be  passed  to  ensure 
the  parts  heing  everywhere  in  apposition,  and  should  not 
be  tied  too  tightly,  lest  gangrene,  the  commonest  cause 
of  non-union,  ensue.  The  peritoneal  surfaces  thus 
placed  in  contact  unite  by  adhesive  inflammation.  The 
sutures  either  remain  encysted,  or  ulcerate  through  the 
mucous  membrane,  and  drop  into  the  interior  of  the 
bowel.  The  continuous  suture  formerly  advised  should 
not  be  used,  as,  if  one  stitch  gives  way,  the  whole  will 
become  loose,  the  wound  gape,  and  extravasation  occm'. 
Where  the  intestine  is  completely  divided  the  two 
portions  may  be  united  with  theii-  peritoneal  surfaces  in 
contact  by  Jobert's  (Figs.  101  and  102),  or  better  by  Lem- 
bert's  suture,  or  they  may  be  united  round  only  half 
their  circumference,  and  the  remaining  portions  sutured 
to  the  wound  in  the  parietes,  thus  forming  an  artificial 
anus.  In  applying  Lembert's  method  to  the  completely 
divided  intestine,  the  sutm-es  should  first  be  inti'oduced 
at  the  mesenteric  attachment.  At  this  spot  there  is  a 
triangular  interval  formed  by  the  divergence  of  the  two 
layers  of  the  mesentery,  and,  unless  the  suture  is  passed 
deeply,  the  muscidar  coat  will  be  missed  and  extravasa- 
tion occur. 

III.  PEN'ETEATI^^G    WOTINDS    WITH    PEOTRUSIOX  BUT 

WITHOUT  INJUEY  OF  THE  VISCERA. — The  protruding 
viscus  is  nearly  always  a  portion  of  intestine  or  omentum. 
It  should  be  cleansed  with  weak  antiseptic  lotions,  and 
retiuTied  bj'-  gentle  uniform  pressure  into  the  abdomen, 
taking  care  not  to  force  it  between  the  peritoncuui  and 
fascia  transversalis.  If  the  wound  of  the  parietes  is  too 
small  to  allow  the  viscus  to  be  returned  easily,  it  should 
be  cautiously  enlarged.  The  wound  should  then  bo  closed 
in  the  way  already  "described.  If  the  portion  of  intestine 
is  congested  or  iiiflamed,  it  should  still  be  replaced.  If 
gangrenous,  however,  it  should  on  no  account  bo  re- 
turiiod,  biit  loft  in  situ,  an  incision  made  into  it,  and  an 
artifical  anus  thus  formed.  Under  some  circumstances, 
as  when  near  tho  stomach,  it  will  bo  a  question  whether 
the  gangrenous  jjioco  .should  not  bo  cut  out  and  the 
ends  im'ited,  as  described  above,  and  rojilaced  in  the 
abdomen.  A  congested  portion  of  omcntiun  should  be 
ligatiu-ed  and  cut  off,  and  the  stump  returned  ;  a  gan- 
grenous ])or  tion  sliould  bo  cut  olT,  and  the  .stum]i.  which  is 
probably  alroadv  adherent,  left  in  tho  wound.  Tho  general 
treatment  should  be  tho  same  as  that  before  described. 
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IV.  Penetratia^g  wounds  with  both  protrusion  and 
INJURY  of  the  viscera.— The  protruded  viscus  is  nearly 
always  a  portion  of  the  small  intestine.  The  wound 
should  be  united  by  suture  in  the  way  abeady  described, 
and  the  intestine  then  replaced.  If  the  intestine  is  com- 
pletely divided  it  may  either  be  united  by  suture  and 
retui'ned,  or  an  artificial  anus  made. 

Traumatic  peritonitis  may  be  set  up  by  any  of  the 
injuries  above  described,  and  may  either  remain  localized 
as  a  simple  inflammation  to  the  neighbom-hood  of  the 
wound  or  other  injury,  or,  as  is  more  frequently  the  case, 
may  become  diffused  over  the  whole  peritoneal  cavity, 
when  it  generally  assumes  a  septic  character,  and  ter- 
minates in  blood-poisoning  from  the  absorption  of  the 
chemical  products  of  putrefaction. 

The  simple  localized  variety,  after  gluing  the  parts 
together,  and  thus  preventing  the  spread  of  the  inflam- 
mation, usually  subsides ;  but  it  may  terminate  in  sup- 
puration and  the  formation  of  a  cuxumscribed  abscess, 
which  may  burst  externally,  into  the  intestine,  or  into 
the  general  peritoneal  cavity,  then  setting  up  diffuse 
peritonitis.  The  diffuse  variety  is  generally  due  to  ex- 
travasation of  urine,  blood,  bUe,  or  the  contents  of  the 
stomach  or  intestine,  or  the  breaking  of  an  abscess  into 
the  pej'itoneal  cavity;  and  when  there  is  an  open  wound 
or  a  wound  or  ruptiu'e  of  the  bladder,  stomach,  or  intes- 
tine, it  generally  assumes  a  septic  character.  It  usually 
terminates  fatally,  sometimes  in  a  few  hours,  usually 
within  a  week  or  ten  days,  either  from  collapse,  or  from 
blood-poisoning  due  to  the  absorption  of  septic  products. 
Should  recovery  occur,  death  may  subsecxuently  ensue 
from  intestinal  obstruction  consequent  upon  the  gluing 
together  of  the  intestines  or  the  strangulation  of  a  loop 
by  a  band  of  adhesion. 

Synqitoms.—In  the  local  form  there  is  severe  pain  .at 
one  part  of  the  abdomen  increased  on  pressure,  on  deep 
inspiration,  and  on  coughing,  with  perhaps  vomitino-,  and 
a  slight  lise  of  temperature,  followed  should  an  a*bscess 
form  by  a  circumscribed  swelling,  rigors,  and  fever.  In  the 
dijfuse  variety  the  pain,  which  at  first  may  be  localized 
to  the  seat  of  wound  or  injury,  becomes  general  and  of  a 
lancinating  character,  and  so  increased  by  tiio  slifj-htest 
pressure  that  tlio  weight  of  the  bedclothes  in  a  severe 
case  cannot  be  borne.  The  patient  lies  on  his  back  with 
his  legs  drawn  up  to  relax  the  abdominal  pariotos,  his 
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breathing  being  entirely  thoracic.  The  abdomen  is  at 
first  hard  owing  to  the  spasmodic  contraction  of  the 
muscles,  but  soon  becomes  distended  and  tympanitic,  the 
paralysis  of  the  muscular  coat  of  the  intestines  allowing 
them  to  become  inflated  with  gas.  Later,  as  effusion 
occurs,  the  abdomen  becomes  dull  in  the  flanks.  The 
general  symptoms  are  obstinate  vomiting,  comj^lete  con- 
stipation, hiccough,  a  furred,  dry,  and  brown  tongue,  and 
a  small,  quick,  and  wiry  pulse.  The  temj^eratui-e  may 
register  lOS'^  or  104°,  but  it  generally  falls  before  death, 
or  may  remain  little,  if  at  all,  raised  throughout. 

The  treatment  may  be  divided  into  the  prerentive  and  the 
cm-ative.  Preventive  treatment  consists  in  the  prompt 
removal,  where  practicable,  of  the  conditions  which,  if 
allowed  to  continue,  are  virtually  certain  to  be  followed 
by  inflammation  ;  and  subsequently  in  keeping  the  patient 
at  absolute  rest  and  allowing  nothing  to  be  taken  by  the 
mouth  save  small  quantities  of  ice.  By  most  Sm-geous 
opium  in  small  and  repeated  doses  is  given.  Mr.  Tait. 
however,  on  the  first  signs  of  peritonitis,  orders  a  tui'iien- 
tine  enema  and  a  saline  pm-gative,  with  a  -^-iew  of  causing 
the  absorption  of  any  serum  that  may  have  collected  in 
the  i^eritoueum.  Where  the  abdomen  has  been  closed, 
as  after  an  ovariotomy,  the  woimd  may  at  times  be 
opened  with  advantage,  and  the  peritoneimi  washed  out 
and  a  glass  drainage-tube  inserted.  In  the  way  of  cura- 
tive treatment  the  onh"  chance  for  the  patient  where  the 
inflammation  depends  on  such  cai;ses  as  those  above 
mentioned,  is  at  once  to  freely  open  the  abdomen,  deal 
with  any  wounded  viscus  in  the  way  already  described, 
thoroughly  cleanse  the  peritoneal  cavity,  and  establish  a 
free  drain.  Beyond  this  little  can  be  done  save  keeping 
the  patient  well  under  the  influence  of  opium,  and 
supporting  the  strengtli  by  nutrient  cnemata.  and  fluid 
nourishments  given  by  tcaspoonfnls  at  a  time.  In  the 
local  vai'iety,  leeches  followed  by  hot  fomentations  and 
turpentine  stu])es,  may  be  e7U]floyed,  whilst,  should 
suppuration  occur,  the  ])us  should  be  caiitioTisly  let  out. 

INJU1UE.S  01-  THE  PELVIS. 

Practtires  of  xnE  relvis. — CauM-. — Nearly  always 
severe  and  direct  violence,  as  the  passage  of  the  wheel  of 
a  heavy  van,  f)r  a  crush  between  the  buffers  of  railwa>- 
carriages.     The  acetabulum,  however,  especially  in  old 


rilACTUEE  OF  THE  PELVIS. 


393 


people,  may  be  fractured  from  a  fall  on  the  great  tro- 
chanter, or  its  rim  may  be  chipped  off  in  conjunction 
with  dislocation  of  the  liij). 

Slate  of  the  ^mrts. — The  injury  may  be  localized  to  the 
acetabulum,  or  to  the  ramus  of  the  pubes  or  ischium  ; 
or  merely  the  anterior  superior  iliac  spine  or  the  crest  of 
the  ilium  may  be  splintered  off.  When  the  result  of  a 
crush,  the  injury  is  generally  more  severe,  the  line  of 
fracture  often  extending  throiigh  the  ramus  of  the  pubes 
or  ischium,  and  thence  backwards  through  the  ilium  near 
the  sacro-iliac  synchondrosis,  thus  detaching,  as  it  were, 
one  side  of  the  pelvis  from  the  other.    Or'the  fracture,' 


Fio.  103. — Fracture  of  the  pelvis.    (Bryant's  Surgery.) 

as  .shown  in  Fig.  103,  may  extend  in  various  directions, 
more  or  less  sma.shing  both  the  false  and  true  pelvis. 
The  fracture  owes  its  importance  to  the  liability  of  the 
pelvic  viscera  to  be  injured.  Thus  the  bladder  is  not 
infrequently  ruptured ;  or  the  urethra  torn  across  by  a 
fragment  of  the  pubic  arch ;  or  the  rectum  or  intestines 
lacerated,  when  the  sacrum  or  the  venter  of  the  ilium  is 
implicated. 

/S'/r/9;,8. — The  history  of  the  accident,  and  perhaps  the 
niark  of  a  Avheel  across  the  lower  part  of  the  body,  will 
commonly  direct  attention  to  the  possibility  of  a  fracture. 
On  grasping  the  crests  of  the  ilia  firmly,  preternatural 
moljility  may  bo  discovered  and  pain  induced,  whilst  the 
patient  is  usually  unable  to  walk  or  to  turn  himself  in  lied 
without  groat  sulTtiring.  A  displaced  fragment  may  some- 
times bo  felt  throuK'h  thi^  va^'ina  or  rectmu.  There  is 
usually  considerable  .shock,  and  whore  any  of  the  viscera 
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have  been  ruptured,  commonlj^  severe  collaiDse.  (See 
Bupture  of  Bladder,  Urethra,  (itc.) 

Treatment. — As  tlie  bone  readily  unites,  little  beyond 
keeping  the  parts  at  rest  and  in  apposition  is  required. 
This  may  by  done  by  applying  a  flannel  bandage  firmly 
round  the  pelvis  and  confining  the  patient  to  bed  for  three 
to  five  weeks  according  to  the  severity  of  the  fractui-e. 
Where  there  has  been  much  crushing  a  gutta-i^ercha  or 
poroplastic  felt  shield  should  be  moulded  to  the  pelvis 
and  hip  of  the  affected  side  to  prevent  any  movement  of 
the  fragments  by  the  use  of  the  joint.  In  any  case  a 
catheter  should  be  passed  in  order  to  make  sui"e  that  the 
ui'inary  apparatus  is  not  injured. 

Fracture  of  the  acetabulum. — A  vrord  or  two  in  addition 
may  be  said  of  this  form  of  fracture  of  the  pelvis.  The 
rim  of  the  acetabulum,  generally  the  posterior  and  upper 
part,  may  be  broken  ofj  in  some  forms  of  dislocation  of  the 
femur  on  to  the  dorsum  ihi.  Beside  the  ordinaiy  symp- 
toms of  the  dislocation,  crepitus  will  generally  be  detected 
on  manipulation,  and  the  head  of  the  femiir  will  shp  m. 
and  out  of  the  acetabulum.  Or  the  fractiu-e  may  extend 
through  the  floor  of  the  acetabulmn,  the  head  of  the  bone 
being  even  driven  into  the  pelvis.  Crepitus  may  then  be 
detected  ;  or  the  head  of  the  bone  may  be  immovably  fixed 
and  the  limb  shortened.  Pain  is  present  on  movement 
or  on  attempting  to  stand  on  the  limb,  also,  it  is  said,  on 
pressing  on  the  pubes.  Treatment. — Extension  may  be 
made  by  a  long  splint,  or  by  a  stirrup,  weight,  and 
pulley. 

EuPTUiiE  OF  THE  BLADDER  can  only  occm-  when  the 
viscus  is  full.  It  may  then  bo  due  to  a  blow  or  kick  upon 
the  abdomen,  and  is  a  frequent  complication  of  fracture 
of  the  pelvis.  Eupturo  is  scldo:n  duo  to  ovcr-distonsion 
consequent  upon  urethral  stricture,  as  the  walls  of  the 
bladder  arc  then  generally  thickened  and  thereby  roiiderod 
capable  of  resisting  the  ]ircssuro  of  the  contained  urine. 
Under  these  circumstances  it  is  generally  the  urethra 
behind  the  stricture  that  gives  way. 

State  of  the  ;)«r/s.— The  ruiiturc,  which  is  usually 
vortical,  inay  extend  through  the  posterior  part  of  the 
bladder,  the'  urine  escaping  iuto  the  peritoneal  cavity  ; 
or  through  the  anterior  piu-t,  the  nrino  then  being 
extravasated  into  the  loose  cellular  tissue  of  the  pelvis. 
In  the  former  case,  which  is  the  more  common,  acute 
peritonitis  is  generally  set  up,  and  is,  as  a  rule,  fatal 
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in  a  few  clays.  In  the  latter,  diffuse  cellulitis  com- 
mouly_  occiu's,  the  patient  succiunbing  either  to  septic 
poisoning  from  the  absorption  of  the  products  of  putre- 
faction, or  to  the  extension  of  the  inflammation  to  the 
peritoneum. 

Signs. — Intense  collapse  following  a  blow  over  the 
abdomen  or  a  severe  injury  of  the  pelvis,  combined  with 
the  fact  that  on  passing  a  catheter  (as  should  always  be 
done  in  such  a  case)  no  urine  but  only  a  little  blood 
escapes,  whilst  the  patient  states  that  the  bladder  was 
full  at  the  time  of  the  accident,  or  at  least  that  he  had 
passed  no  water  for  several  hours  jn-eviously,  should  lead 
us  to  infer  that  the  bladder  is  ruptm-ed.  The  catheter, 
moreover,  may  at  times  be  felt  to  be  grasped  by  the  emj^ty 
bladder,  and  to  slip  through  the  rent  in  its  walls;  the 
point  may  then  be  detected  more  j^lamlj^  than  natural 
through  the  front  of  the  abdomen,  and  blood-stained  urine 
may  flow.  The  flow,  however,  is  not  continuous  but 
varies  with  respiration.  If  the  urine  has  had  time  to 
collect  in  the  peritoneum,  a  sensation  of  fluid  in  the  ab- 
domen maybe  detected  on  palpation.  The  signs,  however, 
are  not  always  so  obvious.  Thus,  there  may  be  neither 
collapse  nor  pain;  or,  again,  on  passing  a  catheter, 
several  ounces  of  clear  mine  may  escape  owing  to  urine 
haying  collected  in  the  bladder  in  consequence  of  the  rent 
being  small  or  blocked  by  a  portion  of  intestine.  If  in 
doubt,  10  or  12  ounces  of  some  antiseptic  fluid  may  be 
injected  into  the  bladder,  when,  if  no  rupture  exists  the 
same  quantity  should  flow  out  again  through  the  catheter. 
Later,  symptoms  of  peritonitis  or  of  pelvic  cellulitis  will 
probably  supeiwene.  Though  rupture  of  the  bladder  is 
usually  fatal,  it  is  not  necessarily  so  ;  but  the  prognosis, 
when  the  rupture,  as  is  commonly  the  case,  is  intra-peri- 
toneal,  is  very  grave. 

Trmimmf.— The  following  are  the  chief  plans  of  treat- 
ment that  have  been  adopted  : — 1.  The  retention  of  a  soft 
catheter  just  within  the  bladder.  2.  Washing  out  the 
bladder  and  adjoining  portion  of  the  peritoneal  cavity 
with  an  antiseptic  solution  by  a  catheter  passed  through 
the  rent  in  the_  viscus.  3.  Washing  out  and  drainage 
through  an  incision  in  the  periiueum.  4.  Opening  the 
abdomen,  sewing  up  the  rent  in  the  bliiddor,  and  washing 
out  the  peritonoid  cavity  if  the  rn])ture  is  intra-peritoncal. 
Of  these  methods  the  last,  provided  every  care  is  taken  to 
ensure  perfect  closure  of  the  rent  in  the  bladder  and 
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thoi'oiigli  cleansing  of  the  iieritoneum  by  iiTigation,  holds 
out,  in  the  intra-peritoneal  rupture,  the  best  iirosj^ect  of 
success.  Eour  cases  have  recently  been  treated  successfully 
in  this  way — two  by  Sir  William  MacC'oimac,  one  by  !Mi-. 
Holmes,  and  one  by  myself.  In  sewing  up  the  bladder 
the  peritoneal  surfaces  should  be  brought  into  contact 
by  Lembert's  sutm-es  (Fig.  lOo),  which  should  not  pass 
through  the  mucous  membrane.  And  one  suture  at  least 
should  be  placed  beyond  the  angles  of  the  wound  so  as  to 
prevent  leakage  at  these  spots  (Fig.  104).  After  the  rent  has 


Fig.    101. — Metliod  of  apjilying  L3mbert's  suture  in  ruptured 

bladder.    (After  Sir  W.  MacCormac.) 
Fig.   10.5. — Method  of  applying  Lembert's  suture  in  ruptured 

bladder.    (After  Sir  "W.  MacCormac.) 

been  closed  an  antiseptic  fluid  should  be  injected  into  the 
bladder  to  make  sure  that  the  viscus  is  watertight.  A  cathe- 
ter should  not  be  tied  in,  forfoar of  itinducing  septic  changes 
in  the  urine,  but  the  patient  should  be  made  to  regularly 
empty  his  bladder  every  four  hours  to  guard  against  over- 
distension and  the  giving  way  of  tlio  sutures.  When  it  is 
not  clear  whether  the  ruiituro  is  intra-  or  cxtra-pcritoncal. 
the  fundus  of  the  bladder  should  be  exposed  before 
opening  the  I'eflexion  of  the  peritoneum.  l-Ixtra-peritoneal 
ruptiu-o  should  be  treated  by  a  free  incision  in  the  pcri- 
nreum,  or  above  the  pubcs,  and  an  antise]itic  drain.  In  any 
case  opium  should  be  given  internally,  and  nothing  by 
the  mouth,  for  the  first  twenty-four  or  thirty-six  hours. 
Where,  however,  there  is  extreme  collapse,  stinridants 
may  bo  cautiously  given. 

RuPTTMiE  oi^  iuE  riiETHKA  is  a  .'^erious  injury,  as  it 
cxi)oscs  tlie  patient  not  only  to  the  immediate  danger  of 
extravasation  of  urine,  but  also  to  the  life-long  trouble 
of  a  traumatic  stricture.    It  is  generally  caused  by  a  kick 
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on  the  perina?iim,  a  fall  astride  a  joist  or  rail,  or  tlie  dis- 
placement of  a  fragment  of  the  pubic  arch,  in  fracture  of 
the  pelvis.  The  urethra  may  also  give  way  behind  an  old 
stricture  while  the  patient  is  straining  to  empty  his 
bladder. 

State  of  the  parts. — The  rupture  usually  occurs  where 
the  urethra  passes  under  the  pubic  arch,  i.e.,  either  just 
in  front  or  just  behind  the  triangular  ligament.  In  the 
former  situation  urine  and  blood  will  be  extravasated 
into  the  peiinceum ;  in  the  latter,  about  the  neck  of  the 
bladder.  As  the  triangular  ligament,  however,  is  gene- 
rally torn,  some  urine  will,  as  a  rule,  in  the  latter  case 
also  pass  forward  into  the  perinasum.  The  urethra  may 
be  completely  torn  across,  or  the  rupture  may  only  be 
partial,  the  upper  wall  escaping. 

The  siijns  are  usually  quite  obvious.  Together  with  the 
history  of  an  accident,  there  will  be  pain,  swelling,  and 
ecchymosis  of  the  perinpeiuu,  and  escape  of  blood,  often  in 
considerable  quantities,  from  the  urethra.  The  patient  is 
unable  to  pass  water,  and  any  attempt  to  do  so  merely 
forces  more  urine  into  the  tissues  of  the  perineeum  and 
gives  pain.  On  trying  to  j^ass  a  catheter  some  obstruc- 
tion is  generally  met  with,  which  will  often  prove  insur- 
mountable ;  but  if  the  catheter  is  finally  joassed,  clear 
urine  will  escape.  These  signs  distinguish  it  from  rup- 
tured bladder,  in  which  injury  the  catheter  passes  easily, 
but  as  a  rule  (although  the  bladder  is  said  to  have  been 
full  at  the  time  of  the  injury)  only  a  little  mine  flows.  In 
mere  bruising  andecchymosis  of  the  perinreum  the  catheter 
will  pass  easily,  and  there  is,  as  a  rule,  no  escape  of  blood 
from  the  lu'ethi'a. 

Treatment. — A  soft  catheter  should  be  passed  if  pos- 
.sible,  if  not,  a  gum  elastic  or  a  silver  one,  and  in  any 
case  tied  in.  Failing  to  pass  a  catheter,  and  extravasa- 
tion of  urine  in  any  quantitj^  having  ali'cady  occurred,  a 
silver  catheter  shoidd  be  passed  down  to  the  obstruction, 
aird  a  free  incision  through  the  middle  line  of  the  peri- 
ufcum  made  on  its  point.  If  the  proximal  end  of  the 
torn  urethra  can  now  be  found,  the  catheter  should  bo 
passed  through  it  into  the  bladder  and  tied  in.  If  not 
readily  discovered,  a  prolonged  search  for  it  need  not  bo 
made,  as  with  a  fi-oo  incision  through  the  perinsioum  thcro 
is  no  danger  of  further  I'xtravasation  of  imnc.  If  the 
urethra  is  found  only  ])artially  torn  across,  it  has  been 
proposed  to  unite  it  by  sutiu'o  and  close  the  pcriuLCal 
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wound,  but  sucli  a  procedure  is  attended  with  some  risk 
of  extravasation,  and  could  hardlj'  be  done  wbere  extrava- 
sation had  ah-eady  occurred,  on  account  of  the  softened 
condition  of  the  tissues.  Should  a  fragment  of  the  pubic 
arch  be  found  compressing  the  urethra,  steps  must  be 
taken  to  remove  it,  the  bladder  in  the  meantime  being 
aspirated  above  the  pubes  to  prevent  fui-ther  extravasation 
occurring.  A  silver  catheter,  as  the  point  of  this  is  more 
under  control  than  that  of  a  soft  one,  should  be  passed 
daily  during  the  healing  of  the  wound,  and  the  patient 
enjoined  to  pass  one  for  himself  at  frequent  intervals,  and 
warned  that  if  he  neglects  to  do  so  a  strictui-e  will 
gradually  form. 

Injuries  of  the  rectum  occasionally  occur  from  falls 
upon  sharp-pointed  bodies,  or  incautious  attempts  to  pass 
a  long  enema-tube  or  bougie.  Should  the  peritoneal 
cavity  be  perforated,  death  is  the  almost  invariable  con- 
sequence. If  any  injection  has  been  thi-own  into  the 
peritoneum  before  the  mistake  is  discovered,  opening  the 
abdomen,  sponging  out  the  peritoneum,  and  sewing  up 
the  rent  in  the  gut,  probably  holds  out  the  only  chance  of 
escape. 

FoREiGJf  BODIES  IN  THE  RECTUM. — Foreign  bodies  of 
the  most  various  desci'iptions  have  at  times  been  acci- 
dentally or  intentionally  introduced  into  the  rectum. 
Fish-bones  that  have  been  swallowed  not  infreqiiently 
become  impacted  just  within  the  anus,  there  giving  rise 
to  much  ii'ritation  or  pain,  and  often  causing  an  ischio- 
rectal abscess.  The  removal  of  some  of  these  bodies, 
when  of  large  size,  is  frequently  attended  with  consider- 
able difficultj'',  requiring  an  annosthetic,  dilatation  of  the 
sphincter,  and  the  use  of  A-arious  forceps  or  oven  the  pas- 
sage of  the  whole  hand. 

Injuries  of  the  pudexha. — Contusions  and  wounds 
of  all  kinds  may  be  met  -mth,  and  require  no  special 
remark  further  than : — that  ccchymosis  of  the  loose 
cellular  tissue  is  often  extensive ;  that  wounds,  though 
apt  to  bo  attended  with  considerable  hromorrliage  from 
the  great  vascularity  of  the  parts,  on  this  account  also 
heal  very  readily ;  and  that  serious  consequences  from 
such  injuries  are  exceedingly  rare. 

lI^ijiATOMA  OF  THE  LAHIA  MAJORA  sometimes  OCCIU'S 

from  injury,  especially  during  ]irepnancy  or  parturition, 
the  parts  being  congested  at  those  times.  The  tiunoiu- 
may  attain  a  large  size,  owing  to  the  laxity  of  the  tissues. 
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The  blood  generally  becomes  absorbed,  but  suppm-ation 
may  occiu'  or  the  blood  become  encysted.  The  applica- 
tion of  ice  will  generally  control  the  hasmorrhage.  A 
hfematoraa  should  on  no  account  bo  opened  unless 
suppuration  takes  place,  when  a  free  incision  will  be 
reqiiired. 

Wounds  of  the  yagiis-a  perhaps  more  frequently  fall 
under  the  care  of  the  obstetrician  than  of  the  surgeon  ; 
the  siu'geon,  however,  may  be  called  upon  to  arrest 
hfemorrhage  from  this  canal,  consequent  upon  laceration 
inflicted  by  falling  upon  some  sharp  object,  or  the  intro- 
duction of  a  foreign  body.  The  application  of  ice,  or,  if 
necessary,  careful  plugging  with  cotton-wool,  or  cotton- 
wool soaked  in  perchloride  of  ii-on,  will  usually  sufBce. 

Perforation  of  the  w.-vlls  of  the  vagiiva,  with 
injirry  of  the  bladder,  peritoneum,  or  intestines,  is  the 
occasional  result  of  wounds  of  the  vagina,  and  is  usually 
fatal. 

Foreign  bodies  in  the  vagina.— Pessaries  that  have 
been  introduced  and  forgotten  by  the  patient,  or  possibly 
without  her  knowledge,  are  the  foreign  bodies  most  fre- 
quently found  in  the  vagina,  but  various  other  articles 
have  at  times  been  met  with.  Their  long  retention  here 
is  often  productive  of  a  foul-smelling  discharge,  and  may 
lead  to  the  perforation  of  the  walls  of  the  rectmn  or 
bladder  and  an  incurable  fistula. 

Foreign  bodies  in  the  female  urethra  and 
BLADDER.— Hair-pins  introduced  with  the  bent  end  for- 
wards, are  not  infrequently  pushed  up  the  lu-cthra  into 
the  bladder,  where,  if  allowed  to  remain,  they  become 
encrusted  with  phosphates,  and  give  rise  to  syniptoms  of 
stone.  TJie  m-ethra  should  bo  dilated,  and  the  sharp  ends 
of  the  hair-pin  grasped  by  forceps,  snared  in  a  tube,  or 
in  some  such  way  removed. 

Ruptured  perinteum  occasionally  occurs  during  first, 
and  especially  instrumental  labours.  There  may  be  a 
mere  rent  in  the  fmircliettc  ;  or  the  rupture  may  "extend 
from  the  vagina  through  spliincter  ani  into  the 

rectum,  and  involve  more  or  loss  ot'  tlie  recto-van'inal 
septmn.  ^ 

Hymptoms.~A  ru])ture,  when  sb'glit,  gives  rise  to  no 
special  trouldo  ;  but  when  more  oxtoiisivo,  there  m;iy  be 
some  prolapse  of  tlio  posterior  wall  of  the  vagina  witli  the 
contiguous  wall  of  thi'  recl,uin,  or  of  the  anterior  wall  of 
the  vagina  and  the  part  of  tlie  bladder  in  contact  with  it 
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and,  perliaps,  some  prolapse  of  the  uterus.  There  may 
also  be  frequent  micturition,  and  when  the  sj^hincter  ani 
is  involYed,  occasional  incontinence  of  faeces. 

Treatment. — An  attempt  to  unite  the  parts  should 
always  be  made  immediately  after  the  ruptiu-e  by  intro- 
ducing several  wire  sutures.  Should  this  fail,  no  hanii 
will  have  been  done,  and  a  plastic  operation  can  be  sub- 


Fio.  106. — Openitiou  for  nipturctl  pcriuKiiui.    (i!ryant"s  Surgery.) 

sequently  perfoi-mcd.  Such,  however,  should  not  bo 
undertaken  imtil  the  vaginal  discharge  has  ceased,  the 
child  been  weaned,  and  the  general  liealth  restored.  The 
patient  in  tlie  nu^antime  shoiUd  not  be  allowed  to  walk 
about,  for  fear  of  a  prolapse  of  the  parts.  The  ujicrufion 
consists  in  refreshing  the  sides  of  the  rupture,  and  Tuiiting 
them  by  suture.  The  bowels  having  been  cleared  by  an 
a])ericnt,  and  tlio  rectum  on  the  morning  of  the  ojieratiou 
by  an  enema,  tlie  patient  shonld  be  ])liiced  in  the  litho- 
tomy position,  and  the  skin  dissected  off  from  the  sides 
of  tire  fissure,  and  the  mucous  membrane  from  the  recto- 
vaginal st'i^tnm,  so  as  to  leave  a  raw  surfacti  of  the  size 
and  shape  shown  in  Fig.  100.    Care  sliould  be  taken  that 
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the  tissues  are  clean  cut,  and  that  the  raw  surface  of  the 
recto-yag-inal  septum  is  at  least  an  inch  broad,  so  that 
immediate  and  hrm  union  when  the  parts  are  brou,q:ht 
together  may  bo  obtained.    Three  deep  sutiu'es,  consist- 
ing of  thick  silver-wire,  strong  silkworm  gut,  or  (Jhina 
twist,  should  be  introduced  by  means  of  a  perinatal  needle. 
The  first  should  be  passed  about  an  inch  from  the  margin 
of  the  I'upture  deeply  through  the  recto-vaginal  septum, 
and  out  at  the  corresponding  spot  on  the  opposite  side. 
The  next  two  sutures  should  be  passed  in  the  same  way, 
only  not  thi-ough  the  septum.  Fig.  106  shows  the  appear- 
ance presented  hj  the  sutures  when      situ  and  ready  for 
tying.    They  may  be  fastened  over  a  piece  of  qiull  or  by  a 
split  shot,  or  simply  tied,  the  posterior  suture  being  first 
secured.    Superficial  sutures,  after  the  fissm-e  has  been 
drawn  together  by  the  deep,  should  be  used  to  keep  the 
edges  of  the  skin  in  contact.    If  there  appears  to  bo  any 
tension,  incisions  of  relief  may  be  made  through  the  skin 
on  either  side.    The  bowels  must  be  kept  confined  for  a 
week,  and  the  bladder  for  the  same  period  emptied  by 
the  catheter.    The  patient  should  lie  perfectly  quiet  on 
her  back  with  the  legs  tied  together,  and  the  knees  over 
a  pillow.    The  deep  sutures  should  be  removed  at  the  end 
of  a  week,  the  parts  in  the  meanwhile  being  kept  clean 
by  gentle  syringing  with  an  antiseptic  lotion.    Where  the 
posterior  or  anterior  wall  of  the  vagina  is  much  prolapsed, 
a  wedge-shaped  piece  of  mucous   membrane  may  be 
removed,  and  the  edges  of  the  incision  brought  together 
by  suture.    The  bowels  should  be  opened  by  an  enema 
at  the  end  of  a  week  or  ten  days,  and  the  patient  should 
keep  her  bed  for  at  least  three  weeks. 

IX.TUMES    OF  THE  SCROTUJt  AND   TESTICLE.— Wounds 

of  the  scrotum  and  penis  are  rare.  They  readily  heal  in 
consequence  of  their  abimdant  blood- supply.  Contused 
w(mu(ls  of  the  scrotum  are  often  attended  with  much 
extravasation  of  blood,  giving  the  parts  a  black  and 
swollen  appearance,  and  arc!  apt  to  be  followed  by 
sloughing.  Should  such  threaten,  free  incisions  must  be 
made.  ]']xtravasation  of  Idood  into  the  tunica  vaginalis 
(hiianaiocpk),  and  infiammatiem  of  the  testicle  [ordiitis), 
both  of  which  may  follow  a  blow  or  other  injmy  of  the 
parts,  are  descriljcd  under  JJismsrs  nf  the.  Ti'Mide. 
_  Lifj.\Ti:HE  OF  THE  I'Exrs.— A  ]iicce  of 'string  is  somo- 
tnnes  tied  round  tho  penis  by  children  either  ui  play  or 
to  prevent  themselves  wetting  the  bed.    Groat  swell'in"- 


402 


INJURIES  OF  HEGIOXS. 


in  front  of  the  constriction  ensues,  and  if  the  cause  is  not 
recognized  and  removed,  the  string  will  soon  cut  deeply 
into  the  penis,  and  may  even  divide  the  m-ethra. 

Foreign  bodies  ix  the  m^^xe  urethra  axd  bladder. 
— Pieces  of  slate-pencil,  beads,  and  the  like,  are  some- 
times passed  by  boys  into  their  urethra,  and  not  infre- 
quently a  piece  of  a  wax  bougie,  or  damaged  gum-elastic 
or  black  catheter  is  broken  off  during  catheterization. 
An  attempt  should  be  made  to  remove  the  foreign  body 
by  manijjulation  with  the  fingers,  or  by  the  introduction 
of  the  urethral  forceps,  or  by  asking  the  jDatient  to  first 
close  the  meatus  with  the  finger  and  thtmib,  to  make  a 
forcible  attempt  to  jDass  water,  and  then  suddenly  to  relax 
his  hold.  If  the  forceps  are  used,  the  urethra  should  be 
grasped,  if  practicable,  behind  the  foreign  body,  lest  the 
latter  be  pushed  back  into  the  bladder.  Failing  to  re- 
move the  body  by  any  of  these  means,  it  may  be  pushed 
back  into  the  bladder,  broken  up  hx  a  lithoti-ite,  and 
removed  by  the  evacuator,  or,  if  soft,  grasjied  with  the 
lithotrite  and  removed  whole.  If  it  cannot  be  pushed 
into  the  bladder,  it  nmst  be  cut  down  upon  and  extracted 
through  an  incision  in  the  middle  line  of  the  ui-ethra. 
Foreiyn  bodies  in  the  bladder,  if  allowed  to  remain,  become 
encrusted  with  phosphates,  and  give  rise  to  symptoms  of 
stone  (see  Stone  in  the  Bladder). 

INJURIES  OF  THE  URPER  EXTREillTY. 

Bruises,  coxtusioxs,  burxs,  sa\iDs,  .otd  frost- 
bites of  the  ujiper  extremity  require  no  special  remarks. 

Spraixs  of  the  joints  of  the  ujiper  extremity,  especially 
of  the  -naist,  are  very  common.  Rest,  the  ajiplication 
of  cold,  and  in  the  case  of  the  thumb,  wrist,  or  elbow, 
a  wet  bandage  followed  by  friction  with  a  .stimulating 
liniment,  is  the  usual  treatment.  A  sjirain,  however, 
slight,  should  never  be  neglected,  as  infiaiiunation  in  or 
around  the  joint  may  ensue,  lending  to  fibrous  ankylosis 
or  to  adhesion  of  the  tendons  to  their  sheaths.  See  Sprains 
of  Joints,  p.  ITo. 

SruAixs  OF  THE  JtuscLKS  Causing  tenderness,  slight 
swelling,  and  paiu  on  movement,  are  not  infrequently 
met  with  after  hard  rowing  or  other  excessive  exercise. 

Rui'TUKF,  ni-  jiuscMCS  AXD  'j  icxi )OXs.  especially  the 
pectornlis  major  and  the  long  ti'ndon  of  the  biceps,  are 
not  unconunou  accidents.    The  latter  may  occur  during 
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any  siuldeu  mYoluiitary  action,  and  may  be  known  by 
«uttden  pam,  loss  of  power,  and  a  gap  in  the  conrse  of  the 
long  tendon,  whilst  the  inner  head,  on  putting  the  muscle 
into  action,  forms  a  prominent  lump.  Little  or  uothino- 
can  be  done  m  the  way  of  treatment. 

WoJTSDfi  of  all  kinds  are  very  common.    Wounds  of 
tne  palm  only  need  special  comment. 

WoxmBs  OF  THE  P..VI.M  are  frequently  attended  with 
severe  and  troublesome  hemorrhage  from  either  the 
superficial  or  deep  arch,  men  the  wound  is  clean  cut 
the  bleeding  vessel  may  be  tied  in  the  usual  way;  but 
when  the  wound  is  of  a  punctured  character  such  an 
attempt  would  inflict  severe  injury  on  the  tendons  and 
nerves  m  the  palm.  A  graduated  compress  in  this  case 
should  be  put  on,  the  hand  bandaged  over  an  ordinary 
roller,  pressure  applied  to  the  ulnar  and  radial  arteries  at 
Pn^l^i'1r''°^  the  forearm  flexed  forcibly  on  the  arm  to 
conti-ol  the  flow  of  blood  through  the  brachial  arterv. 
Ihe  compress  should  be  kept  on  for  about  a  week.  If 
this  fails  or  if  the  patient  is  not  seen  until  the  palm  has 

Z7r^:f'\'''%f   '-^^^^  brachial  artei;' 

should  be  tied    The  anastomosis  through  the  interosseous 

S-S^  ^         «^^fficient  to  stop  the  bleeding. 

needi?         ■  T't^.''t''''T^^  infrequent  for  "a 

needle  to  run  into  the  hand  and  be  broken  off  .    If  it  can 

tVnpfpr5  cautiously  cut  down  upon  and  ex- 

t  acted  with  forceps,  care  being  taken  not  to  push  it  in 
fnrther,  and  so  ose  it  m  the  attempt.  If  it  cannot  be 
Jnlrlo''''  ^"IV^^'-'^tovy  incision  should  on  no  account  be 
marie,  as  the  needle  will  probably  do  no  harm  in  the 
tissues  and  m  course  of  time  will  work  its  way  to  the 
surface,  whi  st  a  search  for  it  may  be  attended  with 

bee^*''l!'i  .  '•r^^'-  galvanometer  has  occasionally 
been  used  for  its  discovery  with  success.  ^ 

fo,  p'ipf  ^^v"":?.  requiring  operative  inter- 

ofVTr  I'     1  thumb  and  as  many  fingers,  indeed  as  much 
ot  the  hand  as  possible,  should  bo  saved. 

iJlsIocd/irnis  of  Ihe  Ujipcr  Extremity. 

DiSLOfATioxs  OK  Till-;  ('lavi(;li.:.^T.  Tlie  Htcnuit  o,,,! 
Biay  be  dislocated,   1,   forwards;  2,  upw  nls    am  " 
ba<,.kwards.    C'„„,.,__Tho  forward  a^rnl  the  upwa 'd  dis: 
locatuH.s  are  produced  by  indirect  violence,  \Si  as  a 

»  V>  •! 
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blow  or  fall  upon  the  front  or  top  of  the  shoulder ;  the 
backward  variety  either  directly  by  force  applied  to  the 
sternal  end,  or  indirectly  by  a  blow  or  fall  on  the  hach  of 
the  shoulder.  Displacement. — In  the  forward  dislocation 
the  end  of  the  bone  lies  in  front  of  the  sternum,  in  the 
iipivard  it  lies  in  the  suprasternal  notch  touching  the 
opposite  clavicle,  in  the  hackward  between  the  sternum  and 
the  trachea.  Signs. — In  the  forward  dislocation  (Fig.  107) 
the  end  of  the  bone  can  be  felt  in  its  abnormal  situation, 
and  can  be  distinguished  from  fractui-e  near  the  sternal 


Tig.  107. — Dislocation  of  tlie  sternal  end  of  the  clavicle  forwards. 
(Urj-ant's  Surgery.) 

end  by  the  length  of  the  clavicle  being  the  same  on  the 
two  sides,  and  by  the  absence  of  crepitus.  The  upward 
variety,  which  is  very  rare,  may  be  diagnosed  in  the 
same  way.  In  the  backward,  which  is  also  rare,  there  is 
a  depression  at  the  situation  of  the  sterno-clavicular  joint, 
and  there  may  bo  dyspnoea,  dysphagia,  or  congestion  of 
th()  head  and  face  from  pressure  on  the  trachea,  a^so- 
ijhagus,  or  veins  of  the  neck.  Treatment. — The  forward 
and'^thc  backward  dislocations  can  generally  be  readily 
reduced  by  simply  dra\^ing  back  the  slioulders,  the  knee, 
if  neccssaiy,  being  placed  between  tlie  scapulie.  In  th.' 
forward  variety,  indeed,  I  have  always  found  the  end  of 
the  clavicle  sink  into  its  place  on  laying  the  patient  on 
his  back.  Reduction  of  tlic  backward  variety  has  at 
times  been  impossible,  and  excision  of  the  end  of  the 
bono  has  been  necessary  for  the  relief  of  the  severe 
dyspna^a  whicli  it  has  caused  by  its  ]n-essure  on  the 
trachea.  The  iipward  dislocation  may  be  reduced  by 
placing  a  pad  in  the  axilla  to  act  as  a  fulcrum  and 
pressing  the  arm  to  the  side,  thus  drawing  the  clavicle 
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outwards.  Direct  pressure  should  at  the  same  time  be 
apijlied  to  the  displaced  end.  All  forms  are  difficult  to 
retam  m  position.  The  best  plan,  perhaps,  is  to  keep  the 
patient  constantly  on  his  back  for  throe  weeks.  If,  how- 
ever, he  will  not  consent  to  this  restraint,  an  endeavour 
may  be  made  to  retain  the  parts  in  as  good  a  position  as 
possible  by  one  of  the  many  methods  of  bandaging 
described  in  the  larger  text-books.  I  do  not  mention°any 
here,  as  I  have  never  seen  any  of  them  of  any  avail. 

II.  The  acromial  end  may  be   dislocated   either,  1, 
upwards ;  or,  2,  downwards.    Both  forms  are  rare,  but 
the  upward  is  the  least  so.    These  injm-ies  are  sometimes 
spoken   of   as  dislocations   of  the   scapula.  Cause.— 
Conomonly  direct  violence  applied  to  the  acromion.  The 
signs  are  usually  obvious.    There  is  apparent  lengthening 
of  the  arm  with  depression  and  slight  flattening  of  the 
shoulder,  and  a  projection  in  the  region  of  the  acromio- 
clavicular j  oint  caused,  in  the  upivard  form,  by  the  acromial 
end  of  the  clavicle,  and  in  the  downward  by  the  acromion 
process.    In  the  upward  variety  moreover  the  end  of  the 
trapezms  stands  out  as  a  prominent  ridge,  and  on  pressing 
with  one  hand  on  the  shoulder  and  with  the  other  on  the 
elbow  the  articular  sui'faces  are  brought  into  apposition 
and  pseudo-crepitus  can  be  obtained.    Redaction  is  as  a 
rule  easily  effected  by  drawing  the  shoulders  well  back- 
wards ;  but  it  IS  difficult  to  retain  the  bones  in  position  in 
consequence  of  the  peculiar  obliquity  of  the  articulation. 
Ihis  may  be  attempted  by  placing  a  pad  over  the  joint 
and  appljang  a  strap  or  a  bandage  over  the  shoulder  and 
under  the  elbow,  and  then  bandaging  the  arm  to  the  side 
I  have  seen  the  best  results  from  rest  in  the  horizontal  posi- 
tion for  tkree  weeks  ;  few  patients,  however,  will  submit  to 
this,  nor  is  it  possibly  worth  their  while  to  do  so,  as  little 
inconvenience  attends  the  dislocation,  though  unreduced. 

iJiSLOCATiox  OF  THE  siiouLiJEU  is  very  common  a 
Fact  explained  by  the  shallowness  of  the  glenoid  cavity 
the  large  size  and  rounded  shape  of  the  head  of  the  bone 
the  looseness  of  the  capsule,  and  the  powerful  levorao-e 
exerted  on  the  joint  by  the  arm  in  protecting  the  body  in 
ialls,  _&c.    It  is  most  frequent  in  the  old  and  iinddle-a"-od 
rare  m  the  young,  and  more  common  in  men  than  in' 
womon. 

r.W„.3..  Falls  or  blows  directly  upon  the  shoulder ;  falls 
on  tho  elbow  or  hand  witli  the  arm  oxtondod;  forcible 
twists  oi  the  arm  ;  and  occasionally  muscular  action 
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Varieties. — Dislocations  of  the  shoulder  may  be  classi- 
fied according  to  the  iDosition  of  the  head  of  the  humerus 
into. — 1,  forwards  and  slightly  downwards  {subcoracoid) ; 


Fios.  108,  100,  110,  m.— A'ariinis  forms  of  dislowitiou  of  the 
Iniiiicriis.    (Professor  Flower's  models.) 

2,  downwards  and  slightly  forwards  {siihgh7)oid)  ;  3,  back- 
wards {siib.<<pinoiis);  and  *4,  forwards  {suhrJavindnr)  (Figs. 
108,  109,  110,  and  111).  An  upward  dislocation  {sub- 
xrromial)  lias  been  described,  but  tliisform  of  di.splacement 


DISLOCATIONS  OF  THE  SHOULDEK. 


407 


is  more  generally  believed  to  be  the  result  of  chronic 
osteo-arthritis.  Dther  and  rarer  varieties  have  also  been 
described,  but  appear  to  be  merely  modifications  of  those 
above  enumerated. 

The  signs  common  to  all  the  varieties  in  addition  to  the 
ordinary  signs  of  dislocation,  viz.,  pain,  swelling,  immo- 
bility, and  absence  of  crepitus,  are— 1,  flattening  of  the 
shoulder;  2,  prominence  of  the  acromion  ;  3,  a  dejjression 
beneath  the  acromion,  increased  when  the  arm  is  raised  ; 
4,  a  change  in  direction  of  the  axis  of  the  humerus ;  and 
o,  the  absence  of  the  head  of  the  bone  from  the  glenoid 
cavity  and  its  presence  in  an  abnormal  situation.  In 
doubtful  cases  the  following  tests  will  be  found  of 
use  :— 1,  Hamilton'' s  test.  A  straight  edge  applied  to  the 
outer  side  of  the  arm,  can  only  be  made  to  touch  the 
acromion  and  external  condyle  at  the  same  time  when  the 
head  of  the  himierus  is  absent  from  the  glenoid  cavity ; 
2,  Callaway's  test.  A  tape  passed  round  the  acromion  and 
imder  the  axilla  will  measure  about  two  inches  more  on 
the  dislocated  than  on  the  sound  side  ;  .3,  Dugas's  test. 
With  the  hand  placed  on  the  opposite  .shoulder,  the  elbow 
in  a  dislocation  cannot  be  made  to  touch  the  chest.  Occa- 
sionally a  dislocation  is  complicated  by  a  fracture,  and  an 
accurate  diagnosis  may  be  rendered  verv  difficult.  In 
such,  and  in  all  cases  where  there  is  any  doubt,  the 
patient  should  be  examined  under  an  antesthetic. 

Tite  sabcoracoid.—ThiH  is  the  most  frequent  variety  of 
dislocation  of  the  shoulder  (Fig.  108).  The  head  rests  on 
the  anterior  surface  of  the  neck  of  the  scapula,  just  below 
the  coracoid  process,  the  groove  between  the  head  and 
greater  tuberosity  resting  on  the  anterior  margin  of  the 
glenoid  cavity.  The  capsular  ligament  is  lacerated  an- 
teriorly and  inferiorly,  or  detached  from  the  margin  of 
the  glenoid  cavity  in  front  and  below.  The  subscapularis 
IS  generally  raised  by  the  head  of  the  bone  from  the 
scapula,  and  the  supraspinatus,  infraspinatus  and  teres 
minor  are  tightly  stretched.  Sometimes  the  muscles  are 
torn  across  at  tlieir  insertion,  or  the  greater  tuberosity  is 
detached,  the  muscles  remaining  entire.  Under  these  cir- 
<'umstance.s  the  head  of  the  bono  rolls  inwards  so  that 
more  of  it  is  internal  to  tlie  coracoid  process,  a  condition 
(lescribod  by  Ala,lgaigno  as  a,  distinct  va-rioty  {intraroracoi,!) 
Ihe  long  head  of  the  biceps  is  generally  uninjured,  whilst 
the  short  head  and  the  coraco-bracliialis  imuI  the  axillary 
artery  and  brachial  ])lexus  are  displa,c(;d  inwards  by  tJio 
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head  of  tlie  bone.  Bixdal  signs. — The  head  of  the  hone 
can  be  seen  and  felt  in  its  abnonual  situation.  The  elbow 
projects  slightly  backwards  and  away  from  the  side.  The 
arm  is  generally  shortened  or  ixnaltered  in  length  ;  occa- 
sionally it  is  said  to  be  lengthened.  The  truth  appears  to 
be  that  there  are  all  grades  between  the  subcoracoid  as 
here  described  in  which  there  is  undoubted  shortening, 
and  the  next  form,  the  subglenoid,  in  which  lengthening 
as  undoubtedly  occurs. 

The  suhghnoid  is  the  next  most  common  variety.  The 
head  rests  on  the  inner  aspect  of  the  inferior  border  of  the 
scapula,  below  and  a  little  in  front  of  the  glenoid  cavity 
(Fig.  109).  The  capsular  ligament  is  rui^tiired  below.  The 
supra-  and  infra-spinatus,  teres  minor,  and  subscapulaiis 
may  or  may  not  be  torn.  The  circumflex  nerve  is  especially 
liable  to  be  compressed,  producing  temporary  or  even 
permanent  paralysis  of  the  deltoid.  The  signs  are  similar 
to  those  of  the  subcoracoid,  but  there  is  greater  flattening 
of  the  shoulder,  more  prominence  of  the  acromion,  and 
a  more  marked  depression  under  it,  and  the  elbow 
points  neither  backwards  nor  forwards.  The  diagnostic 
marks  are  : — 1,  great  depression  of  the  anterior  fold  of 
the  axilla;  2,  presence  of  the  head  of  the  bone  in  the 
axilla;  3,  lengthening  of  the  arm;  4,  an  intei-val  of  from 
one  to  two  inches  between  the  coracoid  process  and  the 
head  of  the  bone. 

The  sithspimous.- — This  variety  is  rare.  The  head  rests 
on  the  dorsum  of  the  scajmla  beneath  the  spine  (Fig.  110). 
The  capsular  ligament  may  or  may  not  be  ruj^tured. 
The  infraspinatus  is  generally  torn  up  from  the  bone, 
and  the  subsciipulaiis  and  supraspinatus  are  either 
stretched  or  ruptured  according  to  the  amount  of  dis- 
placement. The  teres  minor  is  relaxed,  and  the  long 
tendon  of  the  biceps  stretched  or  displaced  out  of  its 
grooA'o.  Special  signs. — There  is  groat  flattening  of  the 
shoulder,  the  elbow  points  forwards,  the  forearm  is  in 
front  of  the  chest  in  consequence  of  the  inward  rotation 
of  the  humerus,  and  the  head  of  the  bono  can  be  felt  in 
its  abnormal  situation,  but  not  in  the  axilla. 

The  suhcJaricii/nr  is  very  rare.  The  head  rests  benenth 
the  clavicle,  internal  to  the  coracoid  process  (l''ig.  111). 
The  capsnlo  is  generally  extensively  lacerated  at  its  innei' 
side.  The  i:)cctoral  muscles  arc  raised  by  the  head  of  the 
bono,  which  rests  on  or  between  the  flbres  of  the  sul)- 
scapularis.    The  latter  muscle  is  torn  up  from  the  sub- 
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scapular  fossa,  but  retaius  its  counection  to  the  himierus. 
The  supra-  aud  infraspinatus  are  generallj^  torn  across, 
or  detached  from  the  humerus,  but  may  retain  their  con- 
nection to  the  capsular  ligament.  The  teres  minor  is  not 
torn.  _  Special  si'jns.—Tlxe  head  of  the  bone  forms  a  distinct 
prommence  belo-n-  the  clavicle,  and  the  shaft  only  can  be 
felt  in  the  axilla.  The  arm  is  pressed  tightly  to  the  chest 
and  the  elbow  projects  backwards. 

Diagnosis.— A  dislocation  of  the  shoulder  may  have  to 
be  diagnosed  from  a  fracture  of  the  neck  of  the  humerus, 
separation  of  the  upper  epiphysis,  fracture  of  the  neck  of 
the  scapula,  fracture  of  the  glenoid  cavity,  and  from 
simple  sprains  and  contusions  of  the  joint  attended  with 
more  or  less  paralysis  of  the  deltoid.  Attention  to  the 
general  and  special  signs  of  dislocation  as  above  given 
together  with  the  absence  of  crepitus  and  other  signs 
of  fracture,  will  generally  make  the  diagnosis  easy ;  but 
where  the  patient  is  very  muscular,  or  there  is  much 
swelling,  or  manipulation  causes  excessive  pain  an 
ana?sthetic  should  be  given,  and  a  thorough  examination 
made.  It  should  not  be  forgotten  that  crepitus  may  be 
simulated  by  effusion  into  the  joint  and  sheaths  of  the 
surrounchug  tendons.  True  bony  crepitus  having  been 
once  felt,  however,  can  hardly  be  mistaken  for  this 

Treatment.— 'nxQ  cbfRculty  in  reducing  a  recent  dis- 
location consists  m  1.  Overcoming  muscular  contraction  ■ 
and  2.  Ee-mtroducmg  the  head  of  the  bone  through  the 
hole  m  the  capsule.  In  long-standing  cases  there  are 
additional  impediments  to  reduction,  viz.,  The  forma- 
tion of  adhesif)ns  around  the  joint.  4.  Alteration  in  the 
shape  of  the  head  of  the  bone ;  and  o.  The  obliteration  of 
the  old  cavity.  ]\[ani])ulation  should  first  be  tried  if 
necessary,  under  an  anfesthetic,  and  if  this  fails,  extension 
sliould  be  made  with  the  knee  or  heel  in  the  axilla  and 
hnally  with  the  pulleys.  1.  i)/«/*/>»/«i;7V«i.— Many  methods 
have  been  devised,  some  of  which  are  not  unattoiidod  with 
danger,  as  the  nxillary  artorv  has  becni  torn  or  ruptured 
m  their  use.  The  following  method  is  now  generallv 
employcd  at  St.  liartholomow's,  and  lias  been  attended  with 
excollent  success.  Place  tlie  patient  in  the  horizontal 
position;  flex  the  elbow;  rotate  tho  humerus  outwards  as 
tar  as  possible  without  using  excessive  force,  then  carrv 
the  .aijow  across  the  cl,..s( ,  at  the  same  time  rotatin"-  the 
liumerus  inwards.  v\no|h,T  mothod  consists  in  sh.wlv 
abducting  the  arm  to  the  level  of  the  shoulder  or  above 
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2.  Extension.  (Fig.  112). — Place  the  patient  on  his  back  ; 
seat  yourself  on  the  edge  of  the  couch  ;  dra-w  the  ami 
slightly  from  the  side  ;  place  your  heel  without  your  boot 
well  in  the  axilla,  and  grasjung  the  Aviist,  make  steady 
extension  on  the  arm,  whilst  the  heel  fixes  the  scapula 
and  presses  the  head  of  the  bone  outwards.    The  head  of 


Fio.  112. — Reduction  by  the  liecl  in  the  a.xilla.    (Cooper's  Dis- 
locations. ) 

the  bone  mil  probably  be  felt  after  a  few  minutes  to  slip 
into  its  place  with  an  audible  snap.    Should  it  not  do  so. 

sectire  a  jack  towel  with  a  clove-hitch 
(Fig.  113)  to  the  arai,  and  increase  the 
extending  force  by  getting  an  assistant 
to  pull  on  it  M'ith  yoii  at  the  same  time. 
The  direction  of  tho  force  may  be 
slightly  ^'aried  from  time  to  time,  and 
the  humerus  gently  rotated.  A\']iere 

Pj,,  -113   rpjiQ     extension  with  the  heel  in  the  axilla 

c'lovc-'hitch.  ffil^'  slowly  carry  the  ann  to  a  right 

angle  with  the  body  and  extend,  or  raise 
it  above  the  head,  aud  again  extend  in  tliis  po.sition.  An 
ana-sthetic  should  be  given  if  necessary.  3.  Kxten^iov 
with  the  piiUcii!^.—ln  long-standing  cases  the  use  of  tlic 
pulleys  may  be  required.    First  break  down  any  adhc- 
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sions  that  may  be  present,  by  cautiously  mauipiilatin"- 
the  ai-m  ;  then  fix  the  scapula  by  a  well-padded  leather 
strap  passed  under  the  axilla  and  seciu-ed  to  a  staple  in 
the  wall.  Attach  the  pulleys  to  a  leathern  band  buckled 
round  the  arm,  and  make  steady  extension,  manipulating 
the  head  of  the  bone  the  while.  The  extension  and 
counter- extension  should  always  be  made  in  the  same 


Fig.  1M.— Reduction  witli  the  pulleys.    The  patient  though  here 
shown  sitting,  should  as  a  rule  be  placed  in  the  recumbent  posture, 
icrally  required.    (Cooper's  Dislocations.)' 


as  an  aiucs 


esthetic  is  generally  required.    (Cooper's  Dislocations. 

honzontal  line.  Thi,s  may  bo  first  in  the  direction  of 
the  axis  of  the  body,  then  across  the  body,  with  the  ami 
at  nght  augles  to  it  (Fig.  IM).  Occasionally  .success  mav 
be  obtained  by  suddenly  relaxing  the  extension  after  it 
has  been  applied  for  a  few  minutes,  endeavourino'  ut  the 
same  moment  to  mani])ula,t..  tho  head  into  its  i.lace 
Although  the  direction  of  the  force  api.ears  to  vary  in 
tho  different  methcKls  of  extension,  it  is  ])robable  that  in 
consequence  of  tho  mobility  of  tho  sca,pula,  it  is  uoarlv 
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always  applied  perpendicularly  to  the  plane  of  tlie  glenoid 
cavitJ^ 

A fter-treatment. — A  pad  should  be  placed  in  the  axilla 
and  the  arm  carefully  bandaged  to  the  side  with  the  fore- 
arm across  the  chest,  and  the  hand  on  the  opposite 
shoulder.  Passive  movements  of  the  joint  should  be 
begun  about  the  end  of  a  week  and  practised  once  or 
twice  daily,  but  the  arm  should  be  bandaged  to  the  chest 
in  the  intervals  for  upwards  of  three  weeks,  and  sub- 
sequently used  with  great  caution  for  several  months  to 
l^revent  redislocation. 

How  long  after  a  dislocation  of  the  shoulder  has  occurred 
does  it  admit  of  reduction  ?  Sir  Astley  Cooper  fixed  the 
limit  at  three  months,  but  cases  are  reported  in  which  it 
is  said  to  have  been  accomplished  two  years  after  the 
accident.  It  should  be  remembered,  however,  that  as  in 
unreduced  dislocations  a  new  cavity  is  gi'a  dually  fomied 
for  the  head  of  the  bone  whilst  the  old  cavity  is  filled  up, 
reduction  sooner  or  later  becomes  a  physical  impossibilitj'. 
Still,  where  the  arm  is  veiy  stiff,  although  reduction  may 
not  be  accomplished,  the  range  of  motion  in  the  false 
joint  may  be  considerably  improved  by  the  attempt.  On 
the  other  hand,  where  the  motion  is  fairly  free,  the 
injmy  inflicted  in  an  attempt  at  reduction  may  coimter- 
balance  anj--  advantage  gained. 

Bisks  that  may  attend  reduction  of  Jong-standing  cases. — 
1.  Eupture  of  the  axillary  artery  or  vein;  2.  Injmy  of 
the  brachial  plexus  of  nerves  ;  3.  Fracture  of  the  neck  of 
the  humerus;  4.  Fracture  of  the  ribs;  6.  Tearing  open 
of  the  axilla ;  and  6.  Evulsion  of  the  arm. 

Occasional  ill-effects  folloiving  a  dislocation  of  the  shoulder. 
— 1.  Inflammation  or  suppuration  of  the  joint  and  anky- 
losis ;  2.  Paralysis  of  the  deltoid  or  other  muscles;  -i. 
Axillary  abscess;  4.  Non-union  of  the  rent  in  the  capsule 
and  a  consequent  tendem-y  to  re-dislocation  on  very 
slight  violence. 

Treatment  of  compound  disloratiim  of  the  shunhhr. — Wlien 
the  wound  is  small,  the  head  of  the  bono  uninjured,  and 
the  soft  parts  am  neither  much  lacerated  nor  bruised,  an 
attempt  should  be  made  to  redncc  the  dislocation.  If 
successful,  the  case  may  then  be  treated  as  a  wound  of 
the  joint.  When  the  head  of  the  bone  is  much  injured,  it 
maybe  excised;  whilst  in  severe  and  comjdicatcd  cases, 
iiniputation  at  the  shoulder- joint  may  become  necessary. 
The  treatment  of  dislocation   and   fracture   is  often 
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attended  ^vith  much  difficulty.  As  a  rule  the  fracture  if 
possible  should  be  set,  the  arm  placed  in  spUnts,  and  an 
attempt  then  made  to  reduce  the  dislocation.  Eailing  in 
this,  the  separated  head  may  sometimes  be  manipukited 
into  its  socket ;  otherwise,  splints  should  be  applied,  and 
vrhen  the  fracture  has  united,  another  trial  made  to 
reduce  the  dislocation. 

DiSLOCATiox  OF  THE  ELBOW  is  most  frequent  in  the 
young.  Cause. — Direct  violence,  or  a  fall  on,  or  wrench 
of,  the  forearm  or  hand.  —  Varieties. — A.  Both  Ikihcs  (radius 
and  ulna):  1,  backwards;  2,  inwards;  3,  outwards;  4, 
forwards ;  and  5,  raduis  forwards,  and  ulna  backwards. 
B.  PuiAius   viiJy  ■  1,  forwards;  2,  backwards;  and  3,  out- 


Fig.  115.— Dislocation  of  the  radius  and  ulna  backwards. 
(Cooper's  Dislocations.) 

wards.  C.  C/?«a  o^^/t/.-  1,  backwards.  Of  these,  the  dis- 
location of  bothboncs  backwards,  and  of  the  radius  forwards 
or  backwards,  are  the  only  common  forms;  the  others  are 
very  rare,  and  will  receive  but  a  passing  notice. 

Hirjiis. — In  the  common  form  of  both  hones  lucJavards 
(Fig.  ll.j),  the  radius  and  ulna  are  displaced  directly 
backwards,  so  that  the  coronoid  process  of  the  ulna  rests 
m  the  olecranon  fossa,  and  the  neck  of  the  radius  on  the 
capitcllum  of  the  humerus.  The  coronoid  process  is  often 
fractured  at  the  same  time.  The  bones  are  frequently 
displaced  slightly  outwards,  or  inwards,  as  well  as  back- 
wards—modifications which  have  been  unnecessarilv 
classed  as  distinct  varieties.  The  forearm  is  partiallv 
lloxed  and  shortened.  The  olecranon  and  head  of  the 
radius  form  an  unnatural  prominence  posteriorly,  and 
are  felt  at  a  considerable  distance  b(diind  the  external  and 
internal  condyles  respectively.  The  lower  end  of  the 
humerus  forms  a  broad  projection  if  toy  the  crease  of  the 
b'md  of  the  elbow.  In  the  rarer  forms  of  hath  bones 
m wants  or   oulwnrds  tlie  prominence   of  the  opposite 


414 


IXJtTEIES  OF  EEGIOXS. 


condyle  of  the  humerus  on  one  or  other  side  is  a  charac- 
teristic feature.  In  hoth  bones  forwards  (exceedinglj' 
rare)  the  forearm  is  lengthened,  the  natural  prominence 
of  the  olecranon  is  lost,  and  the  condyles  of  the  humems 
are  very  jsrominent.  In  the  ulna' hack  wards  and  the 
radius  forwards  the  arm  is  greatly  increased  in  its  antero- 
posterior diameter. 

In  dislocation  of  the  radius  alone  luhether  forwards,  back- 
wards, or  outwards,  the  head  of  the  bone  is  felt  to  roll  in 
its  abnormal  situation,  in  front  of,  behind,  or  external 
to,  the  external  condjde  on  pronating  and  supinating  the 


Fig.  116. — Dislocation  of  the  radius  forwards. 

hand.  The  first  of  these  forms  (Fig.  116)  is  the  most 
common,  and  in  it  the  forearm  cannot  be  flexed  beyond 
a  right  angle,  in  consequence  of  the  head  of  the  Ibonc 
striking  the  humerus. 

In  dislocation  of  the  ulna  hacJnvards  the  forearm  is  pro- 
nated  and  shortened  on  the  ulnar  .side,  and  the  olecranon 
projects  backwards,  but  the  head  of  the  radius  is  felt  in 
its  normal  situation. 

Diaf/nosis. — In  moderately  thin  siibjects  when  .scon  soon 
after  the  accident,  attention  to  the  al)ove  signs  will 
generally  enable  the  Surgeon  to  make  a  diagnosis ;  but 
in  a  few  liours  the  y.ivts  become  so  obscured  from  swelling 
about  tlio  joint,  that  it  may  be  impossible  to  make  out  the 
natui'e  of  the  injui-y  till  it  lias  subsided.  In  all  cases  of 
injiuy  of  the  elbow  the  relation  of  the  points  of  bono  to 
each  other  should  be  carefully  compared  with  those  of  the 
uninjured  side,  and  the  relative  position  of  the  olecranon 
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to  the  condyles  should  be  determined  (see  Fracture  of  tlie 
loiver  end  of  the  Humerus). 

Treatment. — The  reduction  of  the  common  form  of  dis- 
location of  ioth  hones  backiuards  is  generally  easily  accom- 
plished in  recent  cases  by  pressing  with  "the  knee  in  the 
bend  of  the  elbow  on  the  upper  part  of  the  radius  and 
ulna  to  disengage  the  corouoid  process,  whilst  forcibly 
but  slowly  flexing  the  forearm.  As  soon  as  the  coronoid 
process  is  freed  from  the  olecranon  fossa,  the  muscles 
generally  draw  the  bones  suddenly  into  position.  Pressure 
upon  the  humerus  by  the  knee,  as  recommended  by  some, 
should  be  avoided,  as  it  locks  the  coronoid  process  more 
tightly  in  the  olecranon  fossa.  If  necessary,  an  an;es- 
thetic  should  be  given.  In  long-standing  cases  adhesions 
must  be  broken  down  by  forcibly  flexing  and  extending 
the  forearm,  and  extension  may  then  be  made  either  by  the 
knee,  or  by  an  assistant  pulling  on  the  wrist,  or  if  this  is 
insufficient,  by  the  pulleys.  Six  weeks  is  the  period 
usually  given  as  the  time  bej'ond  which  it  is  inexpedient 
to  try  and  reduce  the  dislocation.  This  rule,  however 
admits  of  some  latitude.  Thus,  an  attempt  at  reduction! 
when  the  movement  is  fairly  good,  even  after  less  time  has 
elapsed,  may  be  unwise;  while,  on  the  other  hand,  it 
may  sometimes  be  made  with  advantage,  especially  where 
there  is  much  rigidity,  even  at  a  later  period.  In  disloca- 
tion of  the  radius  alone,  extension  should  be  made  from 
the  hand  (so  as  to  act  solely  on  the  radius),  whilst  the 
elbow- joint  is  grasped,  and  the  head  of  the  radius  pressed 
into  position  by  the  thumb  in  a  forward  or  backward  or 
inward  direction,  according  to  the  variety  of  the  disloca- 
tion. In  the  other  dislocations  slight  modifications  of 
these  methods  are  required,  and  will  be  suggested  by  a 
knowledge  of  the  anatomy  of  the  joint,  and  a  correct 
diagnosis  of  the  nature  of  the  displacement. 

After-treatment. — The  joint  should  be  placed  on  a  si^lint 
and  the  ann  in  a  sling,  and  evaporating  lotions  or  ice 
applied  to  ju'event  iullauimation.  Passive  movements 
should  be  cautiously  begun  ab(nit  ten  days  or  a  fortnio-ht 
aft(ir  the  injiu-y.  ^ 

Complications. — 1,  Fracture  of  {u)  the  coronoid  process; 
(h)  the  olecranon ;  (c)  the  ueck  of  the  radius  ;  (d)  the 
lower  end  of  the  humerus  ;  and  (c)  tlie  condyles  oL'  the 
humerus ;  2,  separation  of  the  lower  epi])hy'sis  of  the 
hunierus;  wound  of  the  joint;  4,  LictM'a".ti(>n  of  the 
xiiani  artery;  and  5,  iiijuiy  oi  the  ulnar  or  other  nerve. 
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Treatment  of  compound  dislocation  of  the  e^&oiw.— "When 
tlie  patient  is  young,  the  -n-onnd  small,  the  laceration  and. 
bruising  of  the  soft  parts  but  slight,  and  the  bones  are 
uninjured,  the  dislocation  should  be  reduced,  and  the  case 
treated  as  a  wound  of  the  j  oint.  Otherwise  excision  of  the 
joint,  or,  in  severe  cases,  amputation,  must  be  i^ractised. 

Dislocation  op  the  wrist  is  very  rare.  The  carpus 
with  the  hand  may  be  displaced  either  backwards  or 
forwards.  In  the  dislocation  backwards,  which  is  the 
more  common  variety,  the  carpus  forms  a  projection  on 
the  dorsal  surface  of  the  wrist,  whilst  the  ends  of  the 
radius  and  ulna  project  on  the  palmar  surface.  It 
resembles  CoUes'  fracture,  which  was  formerly  confused 
with  it.  In  the  dislocation  the  styloid  processes  of  the 
radius  and  ulna  are  on  the  normal  level,  and  are  nearer 
the  knuckles  than  is  natural,  and  there  is  no  crepitus. 
Trmime)i<.— Eeduction  is  easily  effected  by  making 
extension  on  the  hand  and  pressing  upon  the  displaced 
bones.  The  forearm  and  hand  should  then  be  secured  to 
a  splint,  and  passive  movements  begun  early  to  prevent 
stiffness. 

Dislocation  of  the  lower  end  of  the  radius 
FROM  the  tlna  may  be  produced  by  a  violent  twist  of 
the  hand.  When  the  twist  is  in  the  direction  of  prona- 
tion, the  radius  is  displaced  forwards ;  when  of  supination, 
backwards.  The  former  is  the  more  common.  The  hand 
accompanies  the  radius,  and  the  styloid  process  of  the 
ulna  projects  prominently  in  tlic  opposite  direction  and 
has  been  sometimes  forced  through  the  skin.  Treatment.-- 
Whilst  making  extension  from  the  hand,  manii)ulate  the 
bone  into  position  and  retain  it  tliere  by  a  compress  and 
splint. 

Dislocations  ok  the  c\\u\\\.  .vnd  metacarpal 
BONES  are  very  rare.    Their  diagnosis  is  usually  obvious. 

The  phalanrjes  of  the  finqers  may  be  dislocated  backwards 
or  forwards.  Eeduction  is  easily  effected  by  extension 
and  manipulation.  .  ,  .  .1 

■JHslocation  of  the  metacarpal  hone  of  the  thumb  from  the 
trapezium  may  occur  in  a  liackward  or  forward  direction, 
and  is  easily  reduced  bv  extension  or  pressure. 

nisloration  of  the  first  phalanx  <f  (he  thnmh  from  the 
metacarpal  bono  is  of  more  importance.  Tlie  phalanx  is 
nearly  ahvavs  displaced  backwards ;  the  shortening  of  the 
thumb  and  the  projections  of  the  base  of  the  phalanx  and 
head  of   tlie  metacarpal  bone  ecrvo  for  its  diagnosis. 
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Eeduction  is  often  yerj^  difficult,  on  account  of  the  head 
of  the  metacarjial  bone  being  forced  between  the  two  in- 
sertions of  the  flexor  bre-vds  poUicis  by  which  its  neck  is 
tightly  embraced.  Treatment.— Fre.fis  the  metacarpal  bone 
well  into  the  palm  of  the  hand  to  relax  the  flexor  brevis 
pollicis,  and  bend  back  the  first  phalanx  on  the  meta- 
carpal bone  until  the  extremity  of  the  thumb  points 
towards  the  wiist,  thus  forcing  the  base  of  the  jihalanx 
wedge-wise  between  the  two  insertions  of  the  short  flexor. 
Xow  flex  the  phalanx  while  an  assistant,  by  placing  his 
thumb  behind  its  base,  prevents  it  slipping  back.  The 
head  of  the  metacarpal  bone  will  probably  slide  into  its 


Fin.  117.— Dislocation  of  the  thumb  hackward-;  at  the  inctacarpo- 
phalangeal  joint.    (After  Agncw.) 

place  _  between  the  two  insertions  of  the  Jlcxor  brevis 
pollicis,  which  are  forced  apart  by  the  wedge-like  action 
of  the  base  of  the  phalanx.  Eeduction  may  sometimes  be 
accompHshed  by  extension,  a.;/.,  by  the  clove-liitch,  or  if, 
at  hand,  by  the  Indian  puzzle-toy  or  the  American  for- 
ceps—a method,  however,  loss  scientific  than  that  of 
manipulation,  and  one  wliich  seldom  succeeds  if  the  other 
fails.  _  Asa  la.st  resource,  the  insertion  of  the  flexor  brevis 
pollicis  may  be  divided  subcutaueously,  or  hooked  aside 
after  the  motliod  of  I'rofessor  Humphry.  Those  means 
tuilmg,  the  joint  may  bo  excised,  or  better,  left  alone,  as 
very  fiur  movoincnt  will  .     .     .  _ 


as  a,  rule. 


m  time  bo  gained. 


E  K 


418 


UfJUMES  OF  EEGIOXS. 


Fractures  of  the  Upper  Extremiti/. 

FiiACTUKES  OF  THE  CLAVICLE  are  divided  into  fractm-es 
of  1,  the  shaft,  2,  the  acromial  end,  and  3,  the  sternal  end. 

I.  The  shaft  may  be  fractured  bj'  dii'ect  yiolence,  or, 
as  is  more  commonlj'  the  case,  b}"  indii'ect  A'iolence,  such 
as  a  fall  upon  the  arm  or  shoulder  ;  more  rarely  by  mus- 
cular action.  Situatious. — "N^Tien  the  result  of  indii'ect 
violence  or  muscular  action  the  bone  is  generally  broken 
near  its  centre — its  weakest  j)avt.  When  due  to  dii-ect 
violence,  the  bone  will  break  wherever  the  force  is- 
applied.  Nature  of  the  displacement. — The  inner  fragment, 
although  it  apjjears  raised  in  consequence  of  the  depres- 
sion of  the  outer,  is  not  displaced,  being  held  in  position  by 
the  sterno-mastoid  and  the  rhomboid  ligament ;  the  outer 
fragment  is  drawn  downwards,  forwards  and  inwards  by 


Fig.  118. — (ireeustick  fiaeliuc  of  the  clavicle.    (Holmes'  System.) 

the  weight  of  the  arm  and  the  contraction  of  the  pectoral 
muscles.  The  siijus  in  an  adult  are  usually  very  eWdent. 
The  inner  fi-agment  pi-ojects  in-omineutly  under  the  skin  : 
the  shoulder  droops  forwards  and  downwards  ;  the  patient 
usiiaUy  supports  his  elbow  with  the  sound  hand  whilst  he 
inclines  his  head  to  the  fractured  side  to  relax  the  sterno- 
mastoid.  In  a  fat  child,  however,  esjiocially  when  the 
fracture  is  of  the  green.stick  A-ariety  {Fig.  118),  which  it 
often  is  in  children,  the  signs  are  less  evident;  indeed 
surgical  aid  is  often  not  sought  until  the  mother's  atten- 
tion is  called  to  the  part  by  the  presence  of  a  lump  formed 
by  the  ensheathing  callus.  Union  generally  occurs  in 
about  three  weeks  in  children  and  five  in  adults.  Treat- 
— The  fracture  is  easily  reduced  by  drawing  back  the 
shoulders,  or  l)y  placing  the  patient  in  the  reciunbent 
postmc  ;  but  it  is  very  dillicidt  to  maintain  the  fragments 
in  apposition.  Hence  the  juimerous  bandages  and  appa- 
ratus that  have  been  from  time  to  time  employed.  "Where 
it  is  important  to  avoid  deformity,  rest  on  the  back  for  a 
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fortnight  is  essential :  otherwise  the  patient  may  be  allowed 
to  get  about  with  his  arm  bandaged  to  the  side.  andThe 
parts  kept  as  much  as  possible  in  apposition  by  bandao-iuo- 
or^strappmg.    Of  the  many  plans  the  following  m^yfe 

,  1.  Sayre's  method.-Take  three  pieces  of  adhesive  strap- 
ping about  three  mches  and  a  half  wide,  and  long  enou4  ' 

Ice'S  '-^ft^?--^'^  the  'body.    .Stitch  on^ 

piece,  with  the  adhesive  surface  outside,  loosely  round 

muscle  Draw  the  arm  forcibly  backwards  to  put  the 
anTcar"Z'T°'  ''''  Pectoralis  major  on  theXetch 
iiont  of  the  thorax,  and  sew  the  end  to  the  part  which 
crosses  the  back  Fig.  119).  Fix  one  end  of  the  second 
■stnp  of  plaster  to  the  sound  shoulder;  carry  i  oblioueh 
beneath  the  elbow  (which  shoJild  be  S  1 
foi wauls)  of  the  injured  side,  a  slit  being  made  to  receive 

astetS'S?t"s'of5r"^  V^^'^'T;^^^  am 
fas  en  It  to  its  other  end  over  the  sound  shoulder  (Figs.  1 2(» 

ancllJl).    A  third  strip  maybe  carried  round  the  arm 
lorearm  and  thorax  to  keep  the  others  in  place     The  first 
.trip  acts  as  afulcrum;  whHstthe  second  by Lawino  the 
witrtheX?^'  ^^P^^^^-  ^^^^  °f  Jhe  hZerus! 

2   Mlis's  method  consists  briefly  in  the  use  of  an  axillaw 
crutch  supported  by  two  straps,'  the  one  roimcUhe  he  t 
he  other  passed  over  the  sound  shoulder.     The  cS 
strap  also  encu-cles  the  arm  and  holds  it  firmly  to  the  sSe 
The  fox-earm  is  fiu-ther  supported  by  a  sling 

I  he  ax  diary  pad    and    handcir/e.—kimv  suro-eons 

m  the  axilla  and  then  bandage  the  arm  to  the  side  wd  h 
he  elbow  we  1  raised.    If  the%ad  is  used,  care  should  be 
taken  m  bandaging  lest  the  axillary  vessels  or  nerves  nre 

.^ngrene^^?;: 
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right  angle  to  the  rest  of  the  bone,  so  that  its  acromial 
articulation  looks  inwards,  forwards,  and  slightly  down- 


Fids.  110,  T20,  121.— Sayrc'sincUioil  of  treating  fractuieJ  clavicle. 
(.Vftcr  Agncw.) 

winds.  7'i-nU,ii(id.—\n  axillary  pad  and  bandage,  with 
a  moulded  leather  shoulder-cap  to  protect  the  parts. 
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III;  Fractura  of  the  sternal  end  is  too  rare  to  require 
description  in  a  book  of  this  character. 

The  scapula.— The  fracture  may  extend  throu-h  1, 
the  body;  2,  the  neck;  3,  the  acromion  ;  4,  the  coracoid 
process;  and  .j,  the  glenoid  cavity. 

1.  Fracture  of  the  hadij  is  nearly  always  caused  by  direct 
violence.  _  It  may  be  star-shaped  or  transverse,  or  it  may 
run  vertically  or  obliquely  through  the  spine ;  but  coni- 
monly  it  is  limited  to  the  infraspinous  fossa,  and 
frequently  the  angle  is  alone  broken  off.  The  dis- 
placement is  not  usually  very  marked,  as  the  fragments 
are  well  covered  with  imrsclos.  Hi(jnf.—On  fixing  the 
angle  of  the  scapula  with  one  hand,  and  raising  the  arm, 
(•repitus  and  paiu  may  be  elicited.  On  running  the  fingers 
along  the  spine  and  clown  the  posterior  border,  some  irre- 
gularity may  be  detected  when  these  parts  are  involved, 
and  on  grasping  the  bono  the  fragments  may  be  felt  to 
move  on  each  othei-.  Trratineni.—IAitle  can  be  done 
beyond  confining  the  scapula  by  strapping  and  a  bandage 
to  the  chest,  and  restraining 
the  motions  of  the  arm  by 
bandaging  it  to  the  side. 

2.  Fracture  of  the  necl. — lj\- 
this  is  understood  fracturV 
through  the  siu-gical  neck,  i.e.. 
internal  to  the  coracoicl,  so 
that  the  latter  process  is  sepa- 
rated with  the  glenoid  cavity 
from  the  rest  of  the  bone. 
There  is  a  specimen  of  it  in  the 
( 'ollege  of  Surgeons'  and  Guy's 
Hospital  Museum  (Fig.  122), 
though  it  is  stated  by  some  not 
to  occur.  The  .siijns  which  have 
l)een  ascribed  to  this  injury 
resemble  those  of  dislocation  of 
the  humerus  downwards.  Tlio 

dofoi-mity,  however,  is  said  to  disa])poar  on  pressin-  uu 
the  elbow,  when  crepitus  can  be  elicited,  and  to  reannc-u- 

1^,  to  laise  the  elbow,  and  maintain  the  i,arts  in  their 
restored  position  by  a  bandage.  ^ 

;j.  Fracture  of  the  acromion  may  occur  at  a,ny  situation 
r  Direct  violence,  such  as  a  blow  or  fall  X 

slioulder.    Nainre  of  the  dis^./acen.eut.-Tho  ()uter  iVa'nnent 


I---— I'lnctiire  of  tliu 
neck  (if  tlie  si'dpiila. 
(nry.-iiits  Suryei-y.) 
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is  di'awn  domiwards  by  the  deltoid,  leaving  a  gap  between 
it  and  the  rest  of  the  bone.  Sijmptoms. — Pain,  flattening 
of  the  shoulder,  i^resence  of  a  gap  on  drawing  the  finger 
along  the  spine,  acromion,  and  clavicle ;  and  crepitus  on 
raising  the  arm  and  thus  bringing  the  fragments  into 
apposition.  Union. — When  near  the  tip  the  union  is 
fibrous ;  when  near  the  base,  it  is  said  to  be  bonj-.  Treat- 
ment.— Eaise  the  elbow  so  as  to  relax  the  deltoid,  and  fix 
the  arm  to  the  side  hj  a  sling  and  bandage,  protecting  the 
parts  by  a  gutta-percha  cap  moulded  to  the  shoulder. 
Some  employ  an  axilla-pad. 

4.  Fracture  of  the  cm-acoid  process  may  occur  either  near 
the  tip  or  the  root.  The  cause  is  usually  direct  violence, 
such  as  a  kick  or  fall  on  the  shoulder.  'Nature  of  the  dis- 
placement.— When  the  fracture  is  near  the  tip  the  distal 
fragment  is  drawn  downwards  by  the  biceps  ;  when  near 
the  root  it  is  held  in  position  hy  the  coraco-clavicular 
ligaments,  and  but  little  displacement  occurs.  Signs. — 
Bruising  and  pain  over  the  situation  of  the  coracoid.  On 
placing  the  finger  on  the  tip  of  the  coracoid  some  altera- 
tion in  its  relative  jjosition  may  be  made  out.  and  crepitus 
elicited  by  moving  the  arm.  Treatment. — The  forearm 
should  be  flexed  to  relax  the  biceps ;  the  arm  and  forearm 
bandaged  to  tlie  side ;  and  a  cap  of  gutta-percha  placed 
over  the  shoulder. 

5.  Fracture  of  the  glenoid  cavit)/  is  i-are.  At  times  it 
occurs  in  connection  with  dislocation  of  the  shoulder. 

The  humerus.  Fractures  of  the  himierus  are  divided 
into  fractures  of  1,  the  upper  end;  2,  the  shaft;  and  3, 
the  lower  end. 

1.  The  ui^per  end  of  the  nvyi-Envs.— Varieties. — 

A,  Intracapsular,  or  fracture  of  the  anatomical  nock. 

B.  Extracapsular,  or  fracture  of  the  surgical  nock.  C. 
Separation  of  the  up})er  epiphysis.  D.  Practvire  of  the 
greater  tuberosity. 

A.  T/ie  intracapsular  fracture  may  ho  impacted  or 
non-impacted.  When  impacted  the  upper  fragment,  or 
head,  is  generally  driven  into  the  lower,  that  is,  between 
the  tuberosities.  (Jc^hsc— ( Jencrally  direct  violence,  as  a 
blow  fir  fall  on  the  shoulder.  Signs. — Often  obscure. 
There  may  be  ])ain,  swelling,  impnirod  movement,  and 
crepitus,  with  absence  of  signs  of  dislocation  or  of  other 
fracture  about  the  shoulder.  In  the  impacted  variety 
there  is  generally  some  prominence  of  the  acromion;  loss 
of  rotundity  of  the  shoulder;  slight  shortening  of  the 
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the  most 
■    It  may, 


common 
like  the 


arm  ;  inability  to  feel  the  whole  of  the  head  in  the  glenoid 
cavity;  and  crepitus  on  firmly  grasping  the  head  and 
rotating  the  shaft.  IletJiod  of  union- — Fibrous  or  bony, 
often  -with  excess  of  callus  and  impairment  of  movement 
of  the  joint.  Treatment.—K-^]Aj  leather  or  poroplastic 
shield  to  the  shoulder  and  outer  side  of  the  arm,  rectify- 
ing any  displacement  inwards  by  a  pad  in  the  axilla. 
Bandage  the  arm  from  the  fingers  upwards  to  prevent 
swelling,  and  confine  it  to  the  side  of  the  chest  without 
raising  the  elbow.  When  the  fracture  is  impacted  do  not 
disturb  the  fragments.  Passive  movements  should  be 
begun  early  (in  about  three  weeks). 

B.  The  extracapsular  fracture  is 
form  of  fractm-e  about  the  shouldei 
intracapsular  variety,  be  im- 
pacted or  non-impacted ;  but 
when  impaction  occurs  it  is  the 
lower  fragment  that  is  driven 
into  the  upper,  i.e.,  the  nar- 
rower shaft  between  the  broader 
tubero.sities.  Cause. — Generally 
direct  violence.  Nature  of  the 
displacement. — The  upper  frag- 
ment is  drawn  outwards  hj  the 
thi-ee  muscles  inserted  into  the 
greater  tuberosity ;  the  lower 
fragment  is  drawn  upwards  by 
the  deltoid  and  inwards  by  the 
three  muscles  inserted  intij  the 
bicipital  ridges  (Fig.  123).  Signs. 
— Pain,  swelling,  and  impaired 
movement;  marked  shortening 
of  the  arm;  projection  of  the 
rough  end  of  the  lower  frag- 
ment, usually  below  the  cora- 
coid;  and  increased  mobility  of  the  arm  to  the  surgeon. 
On  rotating  the  arm,  the  head  remains  motionless  in  the 
glenoid  cavity,  whilst  on  extension  crepitus  is  felt.  In 
the  ■i'lnqiaded  form  the  signs  are  very  obscure,  and  prin- 
cipally negative.  Tluis,  there  may  "bo  deformity,  slight 
shortemng,  and  impaired  movombnt ;  but  there'  is  no 
crepitus,  unless  unjustifiiiblo  force  is  used.  Union  is 
generally  l)ony.  There  is  r.fton  much  impairment  o'r 
movement,  m  consiupieiice  ol'  inflammatory  thickeniu"' 
and  sometimes  paralysis  of  tlie  deltoid,  from  the  involve- 


Fic.  \io.  — Extracapsiil.ar 
fracture  of  the  Juimenis. 
(After  Gray.) 
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ment  of  the  circvmiflex  nerve  in  the  callus.  Treaimmt. — 
Similar  to  the  intracapsular  fcjrm.  Place  a  pad  in  the 
axilla,  _  and  a  poroplastic  shield  over  the  shoulder  and 
outer  side  of  the  arm.  Support  the  hand  in  a  sling,  Lut 
do  not  raise  the  elbow,  in  order  that  the  Aveight  of  the 
arm  may  act  as  an  extending  force  to  overcome  the  up- 
ward displacement. 

0.  Fracture  throufjh  the  greater  tuhrrosity  is  the  result  of 
great  violence,  and  is  very  rare.  Nature  of  tlie  displace- 
meiit. — The  humerus  is  drawn  inwards  Leneath  the  cora- 
coid  process  by  the  muscles  inserted  into  the  bicipital 
ridges,  and  the  greater  tuberosity  backwards  by  the  thi-ee 
muscles  inserted  into  it.  Signs. — The  shoulder  is  greatly 
increased  in  breadth;  a  vertical  gap  may,  perhaps,  be 
made  out  between  the  tuberosity  and  the  head  of  the  bone  ; 
and  on  approximating  the  fragments,  crepitus  can  be  felt. 
Treatment. — Endeavoiu'  to  bring  the  fragments  into  con- 
tact and  to  keep  them  so  by  an  axillary  pad,  sti'apping 
and  bandage ;  apply  a  shield  over  the  shoulder,  and 
confine  the  arm  to  the  side. 

1).  Beparution  of  the  upper  epipligsis  can  only  occiu"  in 
patients  under  twenty-one  years  of  age.  Xuiurc  of  the 
clisplacevirnt.- — The  upper  fragment,  wliich  includes  the 
tuberosities,  is  drawn  out-wards  by  the  three  muscles 
inserted  into  the  greater  tuberosity!  and  the  lower  frag- 
ment upwards  by  the  deltoid,  and  inwards  by  the  thi-ee 
muscles  inserted  into  the  bicijutal  ridges.  The  signs  are 
similar  to  those  of  the  extracapsular  fracture,  save 
that  the  projecting  end  of  the  lower  fragment  is  smooth 
and  rounded  in  ])lace  of  being  rough  and  uneven,  and 
pscudo-crepitus,  instead  of  bony  crepitus,  is  elicited  on 
extension  and  rotation  of  the;  anu.  Jfethod  of  union. — 
Usually  bou}',  but  with  nuich  less  jiroduction  of  callus, 
and  conse(|uently  less  impairment  of  movement  than  in 
other  fractiu-es  of  the  uiii)er  end.  Treatment. — Like  that 
of  fracture  of  the  surgical  neck. 

2.  The  SHAl'T  OF  the  ur.MEurs  may  be  fractured 
in  any  situation,  but  more  often  in  its  lower  than  in  its 
upper  half.  Causes. — Direct  or  indirect  violence,  rarely 
niTiscular  action.  Nature  of  the  dif placement. — "When  (ho 
line  of  fractiu'o  is  transverse  little  displacement  occiu's ; 
but  when  it  is  oblique,  the  fragments  have  a  tendency  to 
glid(!  over  one  another  owing  to  muscular  action,  although 
this  is  somewhat  coiuiteracled  b}'  the  weight  of  the  arm. 
AN'licn  the  fracture  is  above  the  insertion  of  the  deltoid 
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the  upjjer  fragment  is  drawn  inwards  by  the  muscles 
inserted  into  the  bicipital  ridges  ;  whilst  the  lower  frag- 
ment is  drawn  upwards  by  the  biceps  and  triceps,  and 
outwards  by  the  deltoid.  When  below  the  deltoid,  the 
upi^er  fragment  is  drawn  outwards  by  that  muscle  and 
the  lower  fragment  upi^-ards  and  inwards  by  the  biceps 
and  triceps._  Signs,  usually  obvious,  viz.,  pain,  preter- 
natiu'al  mobility,  and  generally  deformity  and  shortening  ; 
whilst  crepitus  is  readily  obtained.  Method  of  union.— 
Generally  bony  ;  but  it  is  one  of  the  most  common  situa- 
tions of  ununited  fracture.  Treatment.—FlacG  the  arm  and 
forearm  on  an  inside  rectangular  splint  with  three  short 
splints  to  the  humerus,  one  in  front,  one  behind,  and  one 
on  the  outer  side.  Or,  apply  four  short  splints  to  the 
humerus  and  support  the  forearm  by  a  sling,  leavin"-  the 
elbow  free,  so  that  tho  weight  of  the  arm  may  act  as  an 
extencbng  force.  The  splints  should  be  worn  from  a 
month  to  five  or  six  weeks.  The  fingers  and  fore-arm 
may  often  with  advantage  be  bandaged  to  prevent  a'dema 
3.  The  lower  end  of  the  humerus.  —  Fractures 


('0 


transverse 


in  this  situation  may  be  divided  into 
fractiu-e ;  {b)  separation  of  the 
epiphysis;  (f)  T-shaped  frac- 
ture ;  (rf)  fracture  of  the  con- 
dyles. Of  these,  the  transverse 
when  above  the  condyles,  the 
separation  of  the  epiphysis, 
and  the  fracture  of  the  tip  of 
the  internal  condyle,  arc  e3:trn- 
rupsiilar ;  the  others  involve 
the  joint.  Cause. — All  varie- 
ties are  generally  the  result 
of  direct  violence,  such  as  falls 
upon  the  bent  elbow. 

{'i)  Tlie  transverse  fradn.re 
may  bo  above  or  beiow  the 
condyles ;  in  the  former  case 
it  is  extra-,  in  the  latter  intra- 
capsular. Nature  af  tlie  dis- 
placnnent. —Tho  lower  frag- 
ment, togiothcr  with  tlie  bones 
of  the  forearm,  are  drawn 
backwards  and  upwards  behind  tho  upper  fran^ment  bv 
the_tr,c<,i)s,  wnilst  tho  lower  end  of  the  upper  fra-m.'n 
pHMocts  xn  front  of  the  joint  (Kig.  124).^  ^  ^/'^-Thc 


I'K!.  ]  24.— Fracture  of  the 
lower  end  of  tlie  liumcru.s. 
(After  Uray.) 
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forearm  is  shortened  and  generally  bent  more  or  less  at  a 
right  angle  to  the  arm  ;  the  olecranon  proj  ects  posteriorly ; 
and  the  lower  end  of  the  upper  fragment  forms  a  promi- 
nence in  front  of  the  joint.  These  signs  are  similar  to 
those  of  dislocation  of  the  radius  and  ulna  backwards.  The 
following  differences  jDresented  by  the  two  deformities 
should  serve  to  distinguish  them ;  although  when  not 
seen  immediately  after  the  accident  the  condition  of  the 
parts  may  be  so  obscured  by  swelling  that  an  accurate 
diagnosis  cannot  be  made  till  the  inflammation  has  sub- 
sided. Thus,  in  fracture— I,  the  deformity  is  readily 
reduced,  but  reappears  on  removing  the  extending  force ; 
'2,  crepitus  is  obtained  on  reduction  ;  ."3,  the  condyles  bear 
normal  relations  to  the  olecranon ;  4,  the  distance' between 
the  acromion  and  external  condyle  is  less  than  on  the  soirnd 
.side  ;  5,  the  prominent  lower  end  of  the  upper  fragment 
projects  ahove  the  crease  at  the  front  of  the  elbow.  In 
dislocation,  on  the  other  hand — 1,  the  deformity  does  not 
reappear  when  reduced ;  2,  there  is  no  crepitus ;  3,  the 
distance  between  the  condyles  and  olecranon  is  increased ; 
4,  the  distance  between  the  acromion  and  external  condyle 
is  the  same  on  both  sides ;  and,  5,  the  prominent  lower 
end  of  the  humerus  projects  hduw  the  crease  at  the  front 
of  the  elbow. 

[h)  Seimration  of  the  qjiphysis. — The  signs  are  similar 
to  the  above,  but  the  patient  is  imder  twenty-oue  years 
of  age. 

(c)  T-shaped  fracture. — In  this  there  is  a  transverse 
fracture  above  the  condyles,  combined  with  a  vertical 
or  oblique  fracture  extending  bet^^-een  the  condjdes  into 
the  joint.  tiigiis. — Similar  to  the  transverse  fracture, 
except  that  the  condyles  move  on  one  another  as  well  as 
on  the  shiift,  and  the  distance  between  tliem  is  increased. 
These  signs,  however,  are  often  ol)seured  by  great  effusion 
in  and  around  the  joint. 

('/)  Fracture  of  the  condijJcs. — Tlio  projecting  internal 
condyle  may  be  broken  off  -without  implicating  tlic  joint: 
or  tlie  fracture  may  extend  obliquely  thi'ough  either 
condyle  and  the  contiguous  articular  snvf;ice  into  the 
joint.  Cause. — (ieuerally  direct  violence.  fiigns. — 
Mobility  and  crepitus  on  grasj)ing  the  condyles,  and  on 
flexing  and  extending  the  forearm  wlien  the  internal 
condyle  is  fractured,  and  on  pronating  and  supinating  the 
hand  when  the  external  condyle  is  fractured. 

Jlrthoil  of  ani'iii. — Tlie  extracapsnl;ir  varieties  unite  by 
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Lone,  the  intracapsular  hy  fibrous  tissue.  In  tlie  T-shaped 
fracture  the  transverse  portion  unites  by  bone ;  the  vertical 
or  oblique,  i.e.,  the  portiou  inside  the  joint,  by  fibrous  tissue. 

Treatment.— It  there  is  much  swelling,  and  you  cannot 
be  timte  siu-e  that  there  is  no  dislocation,  place  the  limb  on 
a  pillow,  or  better,  on  a  Stromeyer's  cushion,  and  apply 
cold  m  the  form  of  lead  lotion  or  ice,  till  the  swelling  has 
subsided.  Subsequently  reduce  the  fractm-e,  and  place 
the  arm  and  forearm  on  au  angular  splint  or  on  a  bent 
anterior  spbnt,  or  iu  Bavarian  plaster,  moulded  leather 
or  poroplastic  felt  splints.  Passive  movements  of  the 
elbow  should  be  begun  early.  Wliere  the  internal  condyle 
only  is  chipped  off,  the  angiUar  splint  should  be  placed  on 
the  outer  side  of  the  arm.  In  the  other  forms  it  is  usually 
apphed  to  the  inner  side. 

The  e.-u)ius   and  tjlxa.     ft^tsc— Generally  direct 
violence,  when  each  bone  breaks  in  the  same  transverse 
hne  at  the  spot  where  the  force  is  applied;  occasionally 
mdu-ect  violence,  as  a  fall  on  the  hand,  when  each  bone 
generally  breaks  at  its  weakest  part— the  radius  in  its 
upper  third,  the  ulna  in  its  lower  third.    Nature  of  the  dis- 
placement.~The  upper  fragment  of  the  radius  is  drawn  by 
the  pronator  teres  towards  the  upper  fragment  of  the 
ulna,  which  m  consequence  of  its  hinge-shaped  articula- 
tion with  the  humerus  is  not  displaced.    The  lower  frag- 
ments are  di-awn  towards  each  other  by  the  pronator 
quadratus.    ^.^^is. -Obvious    deformity,  'crepitus,  &c. 
I  reatnient.-FleK  the  elbow  to  relax  the  muscles  ;  reduce 
tiie  tracture,  and  place  the  forearm  in  well-padded  splints 
M-ith  the  thumb  uppermost.    The  sphnts  should  reach  from 
above  the  elbow  to  below  the  wrist,  and  should  be  broader 
than  the  forearm  so  that  the  bones  may  not  be  pressed 
together  by  the  bandage.    If  this  point  is  attended  to 
interosseous  pads  are  not  necessary.    The  patient  should 
bo  seen  within  twenty-four  hours,  as  swelUng  may  occm- 
and  the  bandages  require  loosening.    The  sphnts  must  be 
worn  lor  about  a  month,  and  passive  movements  of  the 
lingers  practised  early  to  prevent  stiffening. 
.    (Jrrcnsicek  frartwre  of  the  radius  and  ulna  is  common 
)n  cniUlren. 

The  KAmus.-Practurcs  of  the  radius  may  involve 
flier  ^'  ^^''^  emI((Jollos' 

1.  The  uerk  uf  the  radius  is  occasionally  fractured 
It  may  bo  known  by  crepitus,  and  by  the  absence  oi'  move- 
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ment  of  the  head  when  the  hand  is  pronated  and  supinatcd. 
Treatment. — Flex  the  forearm,  and  place  the  limb  on  an 
angular  splint. 

2.  Tlie  shaft  of  the  radius  may  be  fractured  by  direct  or 
indirect  violence.  Both  fragments  are  di-a-mi  towards  the 
ulna,  the  upper  by  the  pronator  teres,  the  lower  by  the 
pronator  quadratus.  (Fig.  125.)  Treat merd.—^imilav  to 
that  of  fracture  of  both  bones. 

3.  Fracture^  of  the  loiuer  end  of  the  radius  {Colics'  frur- 

The  line  of  fracture  generally  runs  transversely 


Fig.  1-25. — Fracture  of  the  niJius.    (After  (h-ay. ) 

about  tlu-ee  quarters  of  an  inch  above  the  articular 
sui'face  of  the  bone.  Cause. — Falls  on  the  pnlni  of  the 
hand.  It  is  more  frequent  in  the  old  than  in  tlie  young  : 
and  is  especially  common  in  elderlj'  women. 

Nature  of  the  displacement.  —  Sometimes  there  may  be 
no  displacement, _  but  generally  tlio  lower  fragment  with 
the  hand  is  so  displaced  that  tlie  articular  surface  looks 
downwards,  ;ind  slightly  backwards  and  outwards,  instead 
of  downwards,  forwards  and  inwards.  This,  according  to 
Mr,  Pi.  W.  Smith,  is  Awg  to  the  action  of  the  sujiinator 
longus,  the  extensor.s,  of  the  tliumb.  and  the  ladial 
extensors  of  the  carptis.  ]5y  othi-rs  it  is  believed  to  be 
duo  to  i\\G  impaction  of  the  u])]U'r  fragment  into  the  lower, 
a  condition  frequently  met  with  in  specimens  ]nx'serA"ed 
in  museums.  Occasioually  the  lower  fragment  is  disjilaced 
forwards  in  consequence  of  falls  on  the  back  of  the  hand. 
Comminution  of  the  lower  fragment  with  involvement  of 
tlio  joint  frequently  occurs.  Si(jitK. — Yovy  cbaracleristic. 
On  tho  back  of  the  wrist,  just  above  ihv  joint,  thi'ro  is 
a  prominence  caused  by  the  backwardly  disjilaced  lower 
fragment,  and  above  this  a  .slight  de]iression ;  whilst  on  tlir 
palmar  surface  there  is  a  prominence  caused  by  the  lower 
end  of  the  upper  fragment,  corres])onding  to  the  dorsal 
depression,  and  below  tliis  a  de}iression  coi'res^ionding  to 
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tlie  dorsal  promincuce.  rronation  and  supination  are 
lost,  the  hand  is  deflected  to  the  radial  side,  and  the 
lower  end  of  the  ulna  is  prominent.  The  deformity  is 
wellseeninFig.  12(5.  These 
signs  are  similar  to  those 
of  dislocation  of  the  car- 
pus backwards.  The  fol- 
lowing points  will  serve 
to  distinguish  the  two 
injuries: — In  fracture,  1, 
the  styloid  process  of  the  Fig.  12G. — Col les' Fracture.  (iSt. 
radius  is  on  ;l  higher  jilane  J u'tboloinew's  Hospital  Museum. ) 
than  that  of  the  ulna;  2, 

the  distance  fi'om  the  intei'nal  condyle  to  the  tip  of  the 
styloid  process  of  the  radius  is  less  than  on  the  sound 
side ;  3,  thei'e  is  crepitus ;  4,  the  deformitJ^  when  it  can 
he  redirced,  has  a  tendencj-  to  retirrn  if  the  extending 
force  is  relaxed ;  and,  .3,  it  is  very  common  in  the  old, 
and  occru's  from  slight  causes.  In  dislocation,  on  the 
(jther  hand,  1,  the  styloid  process  of  the  radius  is  on 
a  lower  plane  than  that  of  the  ulna ;  2,  the  distance 
from  the  internal  condyle  to  the  tip  of  the  styloid  pro- 


Fi';.  127.  -'iordon's  sjiliut  for  Colics'  fi-acture. 
( floriloii's  Fraotuios. ) 


cess  of  the  radius  is  the  saiiio  as  on  the  sound  side;  .'!, 
there  is  no  crepitus;  I,  the  dol'oriiiity  wlien  reduced 
has  no  tendency  to  return  when  the  extending  force  is 
relaxed;  and,  ■'),  it  is  usually  the  result  of  great  violence, 
and  jnoro  fi-equently  orcui's  in  thei  young  than  in  the 
old.  TrcdliiK-iii.—AitQv  rcMlucing  tlie  fracture  as  thoroughly 
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as  possible  applj-  two  ordinary  forearm  splints,  takin"- 
care  that  the  anterior  one  does  not  reach  beyond  the 
heads  of  the  metacarpal  bones,  and  place  a  pad  be- 
neath the  wrist  to  restore  the  lost  concavity  of  the  front 
ol  the  radius.     Practise  passive  movements  fi-om  the 
thii-d  day,  as  m  this  form  of  fractiu-e  the  tendons  where 
they  cross  the  back  of  the  radius,  the  seat  of  fractui-e 
are  apt  to  become  adherent  to  their  grooves.    This  the 
almost  invariable  method  of  treating  Colles'  fracture  at 
St.  Bartholomew's  Hospital,  and  is  attended  with  excel- 
lent results.    If  preferred,  Gordon's  (Fig.  127),  Can-'s 
Hawkins',  or  Bond's  splints  may  be  u.sed.    The  pi'^tol- 
shaped  splmt  introduced  by  N61aton,  and  justlv  condemned 
by  bir  James  Paget  as  so.  frequent  a  cause  of  stiff  wiist  and 
fingers,_  should  on  no  accoimt  be  used.    Eemove  the 
splints  in  about  four  weeks'  time,  and  emplov  shampooino- 
friction  with  stimulating  liniments,  Sec.  till  any  .stiffness 
of  the  joint  or  fingers  that  remains  has  disappeared. 

Separation  of  the  loiver  epiphysis  may  occiu'  in  voun"- 
subjects  and  resembles  Colles'  fracture.  " 

The  ulna. — Fractures  of  the  ulna  may  be  divided  into 
fracture  of— 1,  the  olecranon;  2,  the  coronoid  in-ocess  • 
and  3,  the  shaft. 

1.  Tlie  olecranon  may  be  fractiu'ed  in  a  transverse  or 
oblique  dii-ectiou.    The  elbow-joint  is  always  involved. 


Fig.  I'iS. — Fracture  of  olecranon.    (Liston's  Surgery.) 

except  when  the  fviicture  is  througli  tlio  tip  of  the  process 
only.  Cause. — Direct  violence,  as  n  fall  on  the  point  of 
the  elbow,  or  violent  action  of  the  triceps  muscle.  Nafvr' 
of  the  disp/un  meid  (Fig.  128).— Tlie  detached  fragment  is 
usually  widely  sejiaratod  from  tlic  rest  of  the  bone  bv 
the  ti  iceps  ;  but  when  the  periosteum  and  tendinous  ex- 
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pansion  of  tlie  triceps  covering  the  olecranon  i,s  not  torn 
and  the  fi^acture  is  very  obhque,  little  or  no  disi^lacement 
occurs  -S/y»s.— Swelling  from  effusion  of  blood,  and 
later  of  scrum,  into  the  joint ;  inability  of  the  patient  as 
a  rule  to  extend  his  arm;  and  generally,  the  presence  of 
a  gap  between  the  fvagments.— 3Iethod  of  union.— Gene- 
raily  iibimis  ;  but  when  the  separation  of  the  fragments 
IS  shght  it  may  be  bony.  Treatmei.t. —Flace  the  elbow 
m  a  position  of  shj/ht  flexion  on  a  jointed  splint,  and 
'Wy  evaporating  lotions  till  the  swelling  has  subsided 
All  attempt  may  be  made  to  bring  down  the  detached 
tragmeiits  by  strapping  and  a  bandage.  Passive  move- 
ments^  should  be  begim  early  to  prevent  ankylosis  (seventh 
daj  Hamilton).  Many  advise  that  the  arm  should  be 
put  up  in  lull  extension;  but  this  is  objectionable,  as  it 
causes  the  olecranon  to  form  an  angle  with  the  shaft. 
All  .  Heath  on  the  other  hand  strongly  recommends  flexion 
ot  the  arm  to  a  right  angle. 


Tt  fs  1  J  I  I-'''     ,  ^/'^^^^'^^"^s,  is  rarely  fractm^ed. 

It  IS  said  at  times  to  occiu^  from  a  violent  contraction  of 

5'  S-T  1  ""f  If '  T'"^"-  6V«^-Simnar  to  those 
of  a  dislocation  of  the  radius  and  ulna  backwards.  When 
Iracture  of  the  coronoid  is  present,  the  dislocation  is  readih- 
reduced  but  immechately  retiu'ns  on  relaxing  the  exten  bno- 
orce.  When  fractm^e  of  the  coronoid  is  not  present  the  diV 
location  is  more  difficidt  to  reduce;  but  when  once  reduSd 

the  di .location,  ].lace  the  arm  in  a  flexed  position  on  an 
inside  angular  sp  int.    Employ  passive  movements  earl'? 

imnli2ioi"-(.f^  5'      T  «<^«'^«ioi^^lly  fi'^^ctured  without 
implicati  n   of   the  radius.     C'a«.e.- Dii'ect  violence 
i\at,.re  o    the _  ,U,jda,:,me,d.~^^  upper  fragment  is  no{ 
displaced,  being,  held  in  position  by  its  hinge-shaped 
articulation  with  the  humerus.    The  lower  frfgnient Is 
drawn  towards  the  radius  by  the  pronator  qimdratus 
.V.,..-It  is  readily  detected  by  ruuiung  the  finger  Uont 
the  prommont  posterior  border  of  the  bone,  when  a  Sn 
or  irregularity  is  felt,  and  by  crepitus  on  moveme^nt 
7  m,^,ne„l -Similar  to  that  of  fracture  of  the  radil,^ 

f,n7'^ /'l?^^'^^'    ^"'^T^^f^'Alil'US    AXl)   I'irALANGES.— Erac- 
uucs  ot  these  bones  roquiro  no  special  mention  Thov 
i^ay  bo  diagnosed  by  the  dcfoiniity  and  crei  t  ;  pS 
or  a  lew  weeks  on  a  splint,  lollowedby  jmssivc  movonicS^^ 
to  prevent  stiffness,  is  all  that  is  gencm  lly  necessa  y 
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INJURIES  OF  THE  LOWER  EXTREMITY. 

Bruises  or  contusions,  buhns,  scalds,  and  frost- 
bites of  the  lower  extremity  call  for  no  special  mention 
bej'ond  that  bruises  about  the  hip  and  ankle  may  be  mis- 
taken for  fracture,  and  that  a  contusion  of  the  limb  may 
be  so  severe  at  times  as  to  terminate  in  gangi-ene. 

Sprains  of  the  ankle  and  knee  are  yery  common. 
Pain,  inability  to  bear  any  weight  on  the  Hmb,  effusion 
into  the  joint  or  the  sheaths  of  the  siirrounding  tendons, 
and  later,  ecchymosis  of  the  skin,  are  the  usual  signs.  A 
sprain  of  the  ankle,  when  there  is  much  swelling,  is  often 
difficult,  and  sometimes  impossible,  to  diagnose  from  a 
fractiu-e,  and  should  then  be  treated  as  such.  _  For  an 
ordinary  sprain  absolute  rest  should  be  enjoined,  and 
cold  or  evaporating  lotions  or  a  wet  bandage  should  be 
applied.  When  the  swelling  has  subsided,  the  part  may 
be  put  in  a  plaster-of-Paris  bandage  or  in  a  poroj)lastic 
splint  for  some  weeks,  and  then  shampooing  and  passive 
movements  employed  if  any  stiffness  be  left.  _ 

Rupture  of  muscles  "-vnd  tendons,  either  as  the 
result  of  external  ^^olence  or  of  sudden  and  spasmodic 
contraction  of  the  muscle,  is  not  infrequent  in  the  lower 
limbs.  Here,  only  rupture  of  the  plantaris  or  Achilles 
tendon  requires  special  notice.  It  usually  happens  in  men 
beyond  the  middle  period  of  life  ^^-ithout  any  c^-ident  cause. 
It  "is  attended  with  a  distinct  snap,  and  a  feeling  as  if  the 
part  had  been  struck,  followed  by  pain,  and  sometimes 
by  ecchymosis  and  inability  to  raise  the  heel.  Trcaimerd. 

 A  plaster-of-Paris  bandage  should  be  applied  ^vitll  the 

foot  in  the  extended  position  to  approximate  the  ends  of 
the  ruptured  tendon.  If  a  heel  is  made  to  the  plaster 
case,  the  patient  need  not  lay  w^.  The  plaster  case 
should  be  worn  for  two  or  three  weeks. 

Dish'-aiiohs  of  ihr  Lower  KrfrrmiU/. 

Disi.oc.VTlON  OF  the  iiTi'.— Tliis  injury  is  much  less 
common  than  dislocatioi\  of  the  shoulder,  a  fact  readily 
oxplaincd  by  the  strength  of  the  capsular  ligament,  the 
depth  of  the  acctalnilum,  and  the  powerful  nnisclcs  by 
which  the  joint  is  surrounded.  It  occurs,  however, 
more  frequently  than  might  be  expected,  owing  to  the 
powerful  levera"-e  which,  from  the  great  strength  of  the 
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lemur  and  length  of  the  leg,  is  brought  to  bear  upon  the 
joint  HI  falls  upon  the  knee  and  foot  with  the  limb 
extended  and  abducted.    Dislocation,  therefore,  as  might 
be  inferred,  is  more  common  in  young  and  strong  adults  • 
fa-actm-e  of  the  neck  of  the  femur  in  the  old  and  feeble! 
Cause.— Dislocation  of  the  hip,  whatever  form  it  may  take 
generally  occurs  when  the  limb  is  abducted.    In  this  position 
the  head  of  the  bone  presses  upon  the  inner  and  lower 
part  of  the  capsule,  its  weakest  part,  and  if  any  sudden 
or  great  force  is  now  applied  to  the  other  end  of  the  lever 
the  head  of  the  bone  may  be  forced  through  the  capsule 
at  this  spot  into  the  obturator  foramen.    Here  it  may 
remain,  or  if  at  the  time  of  the  accident  the  limb  is  flexed 
and  rotated  inwards  as  well  as  abducted,  it  may  be  carried 
round  the  outer  margin  of  the  acetabulum  on  "to  the  dor- 
sum ilii ;  or  if  the  limb  is  extended  and  rotated  outwards 
as  well  as  abducted,  round  the  inner  margin  on  to  the 
pubes.    In  rare  instances,  it  would  appear  to  occm-  durin"- 
forced  adduction  of  the  limb,  the  head  of  the  bone  beinS 
tlieu  driven  directly  backwards  on  to  the  dorsum  ilii  In 
such  a  case,  however,  the  rim  of  the  acetabulum  is  gene- 
raUy,  though  not  always,  splintered  off  at  the  same  time. 
_   I  he  Y,  or  iho- femoral  ligament  plays  so  important  a  part 
m  dislocation  of  the  hip  that  its  attachments  should  be 
briefly  considered  before  studying  the  varieties  of  this 
lorm  of  dislocation.    It  consists  of  a  thickening  of  the 
iront  of  the  capsular  ligament,  and  is  attached  above  to 
the  anterior  inferior  spme  of  the  ilium,  and  then  divides 
into  two  branches  like  the  letter  Y  inverted.    The  outer 
branch  is  inserted  into  the  upper  part  of  the  anterior  tro- 
chanteric ridge ;  the  inner  branch  into  the  lower  part  of 
that  ridge     It  is  exceedingly  strong,  and  will  bear  a 
breaking  strain  of  from  250  to  750  pounds.    13oth  branches 
limit  extension  ,  the  outer  branch  rotation  outwards  as 
welL    Ihe  whole  ligament  therefore  is  tense  durin-  ex- 
tension and  rotation  of  the  limb  outwards ;  relaxed  dSrin- 
flexion  and  rotation  inwards.  * 
Vaiiieties.- Dislocations  of  the  hip  are  divided  bv 
l.igolow  into  the  regtdar,  in  which  one  or  both  branches 
01  the  Y  ligament  are  intact,  and  the  irregular,  in  which 
])oth  branches  are  ruptured.    In  the  former  the  signs  are 
constant,  as  the  untorn  l^ranch  of  the  Y  ligament  compe  s 
the  bone  to   take  a  certain  definite  position.    In  tlie 
nogular  the  signs  vary,  as  both  branches  of  the  Y  l^ein- 
lupturcd,  the  control  which  it  exercises  over  tiio  position 
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of  the  bone  is  lost.  Our  attention  here  will  only  be 
directed  to  the  regular  dislocations.  Of  these  Bigelow 
describes  seven,  the  fii'st  foui-  of  which  are  commonly 
known  as  the  classical  disloccdions  of  Sir  Astley  Coojjer. 


Cooper's  Classification. 


Dislocation  on  to  the ) 

dorsum  ilii  \ 

Dislocation     into  the  } 

sciatic  notch  5 
Dislocation  into  the  ob-  } 

turator  foramen  Ji 

Dislocation  on  to  the } 

pubes  ( 


BiGELOw's  Classification. 

A.  Eegular.    One  or  both 
branches  of  Y  enthe. 

=  1.  Dorsal  j 

=  2.  Dorsal  below  1 

the  tendon  }  Both 

=  3.  ThjToid     and  i  branches 

downwards  /     of  Y 

=  4.  Pubic  and  sub-  !  entii'e. 

spinous 

5.  Anterior  ob- 

lique / 

6.  Supraspinous    ^  ^^^^^^^^ 

7.  Everted  dorsal  \  .^^pt^^.^d. 

B.  Irregular.    Both  bran- 
ches of  Y  ruptiu-ed. 


1.  Dislocation  on  to  the  dorsum  ilii  {the  dorsal  of 
Bigcloio). — This  is  the  most  common  forai  of  dislocation 
of  the  hip.  The  head  of  the  bone  is  thrown  iipwards  and 
backwards  on  to  the  dorsum  of  the  ilium,  the  articular 
surface  of  the  head  looking  backwards,  and  the  groat 
trochanter  forwards.  The  capsular  ligament  is  generally 
ruptured  at  its  lower  and  inner  part,  sometimes  ]iostoriorly, 
and  the  round  ligament  is  usually  torn.  The  Y  ligament 
is  uninjured,  the  external  branch  jireyonting  eversion. 
The  glutei  uuiscles  are  raised  from  the  ilium  by  the  head 
of  the  bone,  which  is  always  situated  above  the  tendon  of 
the  obturator  internus.  The  otlier  external  rotators  have 
been  found  variously  lacerated  or  torn  from  their  attach- 
ments. Hiqns  (Fig."  129).— The  limb  is  slightly  Hexed, 
adducted,  rotated  "inwards,  and  .'shortened,  so  that  the 
lower  end  of  the  femur  crosses  the  lower  third  of  the 
opposite  thigh,  and  the  gi'eat  too  rests  on  the  instep  of  the 
opposite  foot.  The  head  of  the  bone,  at  least  in  tlun  sub- 
jects, can  bo  felt  in  its  abnormal  situation  on  rotatmg  the 
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limb.  The  great  trochanter  is  abore  a  line  drawn  from 
the  anterior  superior  iliac  spine  to  the  most  prominent 
part  ol  the  tuberosity  of  the  ischium  {Nelaton's  line);  and 
the  distance  fi-om  the  top  of  the  great  trochanter  to  a  Une 


Fig.  129.— Dislocation  on 
dorsum  ilii. 


Fig.  130. — Dislocation  into 
sciatic  notch. 


(Cooper's  Dislocations. ) 

drawn  horizontally  round  the  pelvis  on  a  level  with  the 
rtntenor  supci-x.r  ihac  spines  {IJryauCs  Hue)  is  less  on  tho 
Hiiured  tlian  on  the  sound  side. 

2.  lHiil<miii(,n  iidi>  the  s<:i<(Ur,  notch  (the  dorvrJ  hfJ,„„  fi 
l^idon.  o/'7//,«/o«;)._Tho  head  of  the  bono  scl  s  olow 
the  ten.lon  of  tlie  obturator  internus   and  S   n  T 
belnnditon  to  the  surface  of  ^ 

K  F  2 
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the  sciatic  notcTi,  or  on  tlie  pyrifonnis  as  it  emerges  from 
the  notch.  The  head  looks  backwards  and  the  great  tro- 
chanter forwards,  eversion  beiag  prevented  by  the  outer 
branch  of  the  Y  ligament.  The  tendon  of  the  obturator 
internus  winds  over  the  neck  of  the  femm*,  and  is  there- 
fore the  great  obstacle  to  reduction.  The  capsule  is  gene- 
rally torn  below,  the  roimd  ligament  ruptui-ed,  the  gluteus 
maximus  raised  by  the  head  of  the  bone,  and  one  or  more 
of  the  external  rotators  are  usually  torn.  The  Signs  (Fig. 
130)  are  very  similar  to  those  of  the  former  variety;  but 
the  flexion,  adduction,  and  rotation  inwards  are  less  pro- 


PiG.  1-31. — Sciatic  dislocation,  a.  Shows  slight  shortening  in  ex- 
tended position  of  limb  ;  b,  shows  marked  shortening  in  flexed 
position.    (After  Dawson,  of  Ohio.) 

nounced.  The  lower  end  of  the  foniur  crosses  the  opposite 
knee,  and  the  gi-eat  toe  rests  on  that  of  the  opposite  foot. 
Shortening  with  the  limb  extended  is  much  less  than  in 
the  former  variety ;  but  with  tho  limb  flexed  it  is  much 
greater.  This  is  shown  in  tho  accompanying  diagram 
(Fig.  and  depends  upon  the  fact  that  in  the  dis- 

location on  to  the  dorsum  ilii  the  head  of  the  bone  in  ex- 
tension lies  above  tho  acetabulum,  and  when  ilexed  at 
right  an:;les  to  the  body  on  the  same  level  as  the 
aw'tabuluin  ;  whereas  in  the  sciatic  dislocation  tho  head 
of  tho  horn',  in  extension  is  almost  on  the  same  level  as  tho 
acetabulum,  but  when  flexed  at  right  angles  to  the  body 
lies  considerably  behind  the  acetabulum. 
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3.  Dislocation  into  the  oUurator  foramen  (the  thyroid 
and  dowmvards  of  mgeloiu). —The  head  is  dispLaced  down- 
wds  on  to  the  obturator  externns,  where  it  lies  suspended 
by  the  Y  ligament,  and  may  remain  either  just  below  the 
acetabulum,  or  be  carried  slightly  inwards  towards  the 
perinfBum  or  outwards  towards  the  tuberosity  of  the 
ischium.    The  head  of  the  bone  generally  looks  slightly 
inwards,  and  the  trochanter  outwards.    The  capsule  and 
round  ligament  are  ruptured,  the  former  at  its  lower  and 
inner  part.    The  glutei,  pyriformis,  psoas  and  iliacus 
obtui-ator  externus,  pectineus,  and  the  adductor  brevis  are 
stretched  or  sometimes  torn.    Signs  (Fig.  132)  —In  the 
more  common  form,  viz.,  that  in  which  the  head  is 
displaced  downwards  and  a  little  inwards,  the  limb  is 
lengthened,  abducted  and  slightly  flexed,  whilst  the  body 
IS  bent  forwards  to  relax  the  psoas  and  iliacus,  and  as 
there  IS  usually  some  external  rotation,  the  toes  point 
slightly  outwards.    The  nearer  the  head  of  the  bone 
approaches  the  perinreuui  the  more  plainly  can  it  be  felt 
and  the  more  eversion  and  abduction  will  there  be  •  con' 
Tersely,  the  nearer  it  approaches  the  tuberosity  of  the 
ischium  the  greater  its  inversion  and  adduction  •  whilst 
when  it  is  displaced  directly  downwards  there  will  be 
neither  eversion  nor  inversion,  adduction  nor  abduction, 
but  marked  flexion.  ' 

■i.  Disloeation  on  to  the  pules  [the  pubic  and  sulspinous 
of  Bujeloio) -The  head  of  the  bone  is  throT^m  forwards 
and  rests  below  Poupart's  ligament,  either  upon  the 
ramus  of  the  pubes  {puhic)  or  upon  the  pectineal  eminence 
just  m  front  of  the  anterior  inferior  spine  {suhspinous). 
Ihe  head  looks  forwards  and  the  trochanter  backwards 
Ihe  capsule  is  generally  torn  below,  and  the  round  lio-al 
ment  ruptured  The  Y  ligament  is  entii-e,  and  produces 
the  eversion  ot  the  limb  characteristic  of  this  variety 
ihe  psoas  and  iliacus,  with  the  anterior  crural  nerve 
between  theni,  are  generally  stretched  tightly  over  the 
head  of  tlie  bone.  The  femoral  vessels  aie  displaced  to 
Its  inner  side.  Signs  (Fig.  133)._The  limb  is  sligit  ? 
hortened.  flexed,  abducted,  and  rotated  outwards  f  and 
the  head  of  the  bone  can  be  plainly  felt  in  its  new  s'itun 
tion  whilst  there  is  flattening  over  the  hip-joint 

Iho  anterior  ohh,,ne,  snpraspinons,  and  everted  dorsal 
he  three  remaining  regular  dislocations  of  Bigelow  are 
too  rare  to  bo  described  here.    They  can  readily  iT'i^rn 
duced,  however,  on  the  dead  body."^  Thus  t}Vi-cliiar; 
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dorsal  dislocation  can  be  converted  into  the  anterior  oblique 
by  carrying  the  leg  across  the  symphysis,  forcibly  evert- 
ing the  thigh,  and  bringing  it  down  across  the  lower  thii-d 
of  the  opposite  thigh,  in  which  position  it  becomes  firmly 
locked.    If  now  the  thigh  is  forced  into  the  perpendicular 


FiO.  132.  — Dislocation  into  ob-         Fn:.  133. — Dislocation  on 
turator  foramen.  tlic  pubes. 

(Cooper's  Dislocations. ) 

position,  the  outer  branch  of  tlio  Y  ligament  will  be  niptm-cd 
and  the  suprasjiinoits  variety  produced.    This  vaiioty  in 
its  turn  can  be  converted  into  the  everted  dorsal  by  circum- 
ducting the  extended  bml)  inwards  and  then  everting  it. 
2Vc«<?*ie)(/.— deduction  may  be  eifected  by :  1,  mampu- 
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latiou ;  2,  traction  with  the  limb  in  the  flexed  position  ; 
3,  traction  with  the  limb  in  the  extended  position.  Of 
these  methods  the  first  and  the  second  are  by  far  the  most 
scientific,  and  when  their  principles  are  thoroughly  under- 
stood and  they  are  rightly  applied,  they  are  the  most 
successful.  Eecent  dislocations  should  always  be  reduced 
by  the  first  or  second  method,  aided  if  need  be  by  an 
anfesthetic  ;  and  these  methods  will  also  often  succeed  in 
reducing  cases  of  long  standing  after  traction  in  the  ex- 
tended position,  even  with  the  pulleys,  has  failed. 

1_.  Eeduction  hy  manijmlation  consists  in  relaxing  the 
Y  ligament,  the  chief  obstacle  to  reduction,  and  then  by 


Fir,.  134. — Mctliod  of  reducing  Fig.  135. — Metliod  of  reducing 
the  dorsal  aud  sciatic  disloca-  the  pubic  and  thyroid  di.slo- 
tion.'i  of  the  hip  by  iiianipula-  cations  of  the  hip  by  inani- 
tion, pulation. 

(After  Bigelow. ) 

means  of  various  movements  of  rotation,  circumduction 
and  extension  applicable  to  each  jiarticular  variety  of 
dislocation,  in  making  the  head  of  the  bone  retrace  its 
steps  round  the  margin  of  the  acetabuliun,  and  finally 
re-enter  the  acetabulum  through  the  hole  in  the  capsule 
by  which  it  escaped.  To  do  this  it  is  necessary  to 
know  in  what  direction  the  head  of  the  bono  looks  in  any 
particular  position  of  the  limb— a  point  easily  determined 
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by  remembering  that  the  articular  surface  of  the  head 
looks  verj^  nearly  in  the  same  direction  as  the  internal 
condyle.  It  must  be  further  remembered  that  b^'  rotation 
is  meant  the  rolling  of  the  femur  on  its  own  axis ;  that  in 
outward  rotation  the  anterior  siu'face  of  the  patella  is 
rolled  outwards,  and  in  inward  rotation  inwards  ;  that  by 
circumduction  is  meant  the  revohaug  of  the  femui'  round 
the  axis  of  its  head,  and  that  in  this  movement  the 
anterior  surface  of  the  patella  always  looks  to  the  front. 
During  the  manipulation  the  patient  should  be  placed  upon 
his  back  on  the  floor,  while  the  Sui'geon  with  one  hand 
should  gras])  the  ankle,  and  with  the  other  the  femur 
or  leg,  and  put  the  limb  through  the  several  movements 
required  for  the  kind  of  dislocation.  An  assistant,  if 
necessary,  should  fix  the  pelvis.  For  the  dislocation  on 
the  dorsum  iUi  and  into  the  sciatic  notch  the  movements 
are  practically  the  same  (Fig.  134).  The  limb  should  be 
flexed  and  slightly  adducted  to  disengage  the  head  from 
behind  the  acetabulum  and  then  abducted,  rotated 
outwards  and  brought  down  parallel  to  the  sound  limb. 
These  movements  are  tersely  described  by  Bigelow  in  the 
words  '  lift  up,'  '  bend  out,'  '  roll  out.'  The  head  is  thus 
compelled  to  revolve  round  a  centre  formed  by  the  gi-eat 
trochanter,  which  is  held  in  position  by  the  outer  branch 
of  the  Y  ligament.  In  the  thyroid  (Fig.  135)  the  thigh 
should  be  flexed  and  slightlj^  abducted,  then  rotated 
forcibly  inwards  and  adducted,  and  brought  down  parallel 
to  the  sound  thigh.  The  head  is  thus  made  to  retrace  its 
steps  towards,  and  re-enter  the  acetabulum,  the  Y  liga- 
ment being  wound  up  and  so  put  on  the  stretch.  In  the 
puhic  the  reduction  is  accomplished  in  a  manner  similar 
to  that  employed  for  the  thyroid. 

2.  Ilc.dnction  by  traction,  luilh  the  limh  in  the  flexed  posi- 
tion.— The  flexion  of  the  limb  has  for  its  aim  the  relaxing 
of  the  Y  ligament  and  other  ligaments  and  tendons  that 
impede  reduction,  and  then  dra^^■ing  the  head  of  the  bono 
directly  into  its  socket.  In  the  dorsai  dislocation  the 
thigh  should  be  flexed  at  a  right  angle  to  the  body  and 
traction  then  made  in  an  upward  direction,  slightly 
adducting  and  rotating  inwards  to  disengage  the  head 
from  Ijehiud  the  acota\)ulum.  Counterpressuro  may  be 
made,  if  necessary,  by  the  Surgeon  placing  his  unbooted 
foot  on  the  anterior  iliac  spine  wlulst  drawing  or  jerking 
the  limb  n])WHrds.  If  on  flexion  it  is  found  that  tlic  Ihnb 
cannot  bo  abducted  beyond  the  perpendicular  with  the 
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Lody,  the  hole  in  the  capsule  is  probably  too  small  to 
allow  of  the  head  being  replaced.  It  may  I'eadily  be 
enlarged  by  circumducting  the  flexed  thigh  outwards  across 
the  abdomen.    The  pulleys  may  bo  used  if  more  force 


Fig.  136. — Eeduotiou  of  dorsal  dislocation  by  pulleys  in  extended 
position.    (Cooper's  Dislocations. ) 


is  required,  the  patient  then  being  laid  on  his  sound  .side 
and  counter- extension  applied  to  the  pelvis  by  a  leather 
baud  secured  to  the  wall ;  or  the  patient  may  be  placed 
on  his  back,  the  XDelvis  secm-ed  to  the  floor,  and  the 


Fio.  l:J7.— Reduction  of  sciatic  dislocation  by  pulleys  in  extended 
position.     (Cooper's  Dislocations.) 


pulley.s  attached  to  a  staple  in  the  coiling.  In  tlie  sciulic 
the  same  metliod  should  bo  adopted,  as  the  flexion  frees 
the  head  of  the  bono  from  tlio  tendon  of  the  obtunitor 
intenniH  which  winds  round  its  neck,  and  together  witli 
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the  Y  ligament,  which  is  also  relaxed  hy  flexion,  is 
the  chief  obstacle  to  reduction.  In  the  thyroid  the  limb 
should  be  flexed  and  abducted,  and  the  head  of  the 
bone  drawn  towards  the  socket,  coimtei'-pressui-e  being 
made,  if  required,  by  the  unbooted  foot  on  the  pelvis. 

The  pulleys  may  also  be 
employed  in  this  position 
if  more  force  is  required. 
In  the  ^)i(i//c  the  limb 
should  be  flexed  on  the 
pelvis,  whilst  the  head  is 
drawn  down  towards  the 
acetabulum  and  at  the  same 
time  rotated  slightly  in- 
wards. 

'6.  Reduction  by  traction 
loith  the  limb  in  the  ex- 
tended position  is  the  method 
recommended  by  Sii'  Astley 
Cooper,  but  is  one  which  is 
now  seldom  used  except  in 
long-standing  cases.  It  has 
for  its  object  the  di-awing 
of  the  head  of  the  femirr 
directly  into  the  acetabu- 
lum by  main  force,  ruptur- 
ing any  ligaments,  muscles, 
or  tendons  that  oi¥er  im- 
>  ^  -      V  \  pediment.    The  extending 

v\i  force  is  made  in  the  lino  of 

the  dislocated  femur,  gene- 
rally by  means  of  the  pul- 
leys", which  arc  usually 
secured  to  the  lower  third  oi 
the  thigh  by  a  padded  lea- 
ther band,  counter-extension  being  made  simultaneously 
and  in  the  same  straight  line  as  tlie  extension,  by 
fixing  the  pelvis  by  means  of  a  pcrina>al  band 
secured  by  suitable  straps  to  a  staple  m  the  wall 
or  floor.  '  Tlie  patient  sliould  be  placed  on  a  low 
couch  or  on  a  mattress  on  the  floor.  Ihe  bne  ot 
extension  and  counter- extension  differs  according  to  the 
fonn  of  dislocation.  Thus:-Iu  the  ./or^MIig.  13b), 
extension  should  be  made  across  the  lower  third  of  the 
soimd  thigh,  the  pulleys  being  fixed  to  a  staple  m  the 


Fio.  1.38.— Kcduction  of  thyi-oid 
(lislucatioii  liy  pulleys.  (Co()i)Cr'.s 
Dislocations. ) 


DISLOCATIONS  OF  THE  PATELLA. 


443 


■U'all  a  fe-w  feet  from  the  foot  of  the  couch  above  the  level 
of  the  body,  and  the  counter-extendmg  band  to  a  staple 
in  the  floor  near  the  head  of  the  couch.  In  the  sciatic 
(Fig.  137),  the  extension  is  made  in  a  nearly  similar 
dii-ection,  save  that  the  thigh  should  be  more  flexed.  In 
the  ^/iyro/rf  (Fig.  138),  extension  is  made  in  an  upward 
and  outward  direction,  by  means  of  a  perinfieal  band  passed 
round  the  upper  part  of  the  dislocated  thigh  and  attached 
to  pulleys  fixed  to  a  staple  in  the  wall  on  the  injured  side. 
Counter-extension  is  made  by  a  band  passed  round  the 
pelvis  and  secm-ed  to  a  staple  in  the  floor  on  the  sound  side. 


Fig.  139. — Reduction  of  pubic  dislocation  by  pulleys  in  extended 
position.    (Cooper's  Dislocations.) 

The  ankle,  in  the  meantime,  is  drawn  towards  the  mesial 
line  of  the  body  by  the  Surgeon's  hand  passed  behind  the 
sound  limb.  The  line  of  extension  and  counter-exten- 
sion here  runs  obliquely  across  the  body.  In  the  -pubic 
(Fig.  139),  extension  is  made  downwaitls  and  outwards  by 
jmlleys  attached  to  a  staple  in  the  floor,  counter-exten- 
sion being  made  by  the  perinceal  band,  which  is  carried 
iipwards  and  inwards  across  the  opposite  shoulder,  and 
attached  to  a  staple  in  the  wall.  After  the  extension  has 
boon  applied  some  time  the  head  of  the  bone  may  bo  lifted 
over  the  edge  of  the  acetabulum  by  a  jack-towel,  the 
thigh,  if  necessary,  being  rfitated  inwards  at  the  same 
time. 

The  I'ATELI.A  may  be  dislocated  outwards,  inwards, 
edgeways,  and  u])waids.  The  outward  variety  is  the 
most  common  ;  the  uyjward  A'ariety  can  only  occur 
when  the  ligamcntum  jiatellie  has  been   ruptured  or 
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divided.  The  outward  and  inward  varieties  may  be 
complete  or  incomplete.  In  the  dislocation  edgeways, 
which  is  very  rare,  the  patella  rests  vertically  on  one 
edge  between  the  condyles,  either  the  outer  or  the 
inner  edge  looking  forwards,  but  most  commonly  the 
former.  Cause. — Muscular  action,  or  a  blow  on  the 
outer  or  inner  edge  of  the  bone ;  knock-knee  jDredisposes 
to  the  outward  dislocation.  The  signs  are  obvious,  the 
jjosition  of  the  patella  indicating  the  nature  of  the  acci- 
dent. Treatmeut. — AVith  the  patient  under  chlorofoim, 
the  thigh  should  be  flexed  on  the  abdomen,  to  relax 
the  quadriceps  extensor  muscle ;  and  the  leg,  for  the 
same  purpose,  extended  on  the  thigh.  In  the  outward 
and  inward  dislocation,  pressure  should  now  be  made 
on  the  edge  of  the  patella  that  is  further  Irom  the 
centre  of  the  joint  so  as  to  raise  the  opposite  edge  and 
tilt  it  over  the  condyle,  when  it  is  at  once  drawn  into 
place  by  the  action  of  its  muscles.  In  the  edgeways 
variety,  pressure  should  be  made  with  the  thumbs  in 
opjjosite  directions  on  the  upper  and  lower  margin  of  the 
dislocated  bone,  this  manipulation  being  aided  by  sud- 
denly and  forcibly  flexing  the  knee,  and  then,  if  neces- 
sary, by  extending  it.  Eeduction,  though  generally  easy, 
is  sometimes  attended  with  great  difficulty,  and  has  occa- 
sionally been  found  impossible,  even  after  subcutaneoiis 
division  of  ligaments  and  tendons.  Effusion  into  the 
joint  generally  follows,  and  shoi;ld  be  treated  in  the 
usual  way.  After  reduction  the  joint  should  be  placed  on 
a  back  splint  or  in  plaster-of-Paris,  and  a  knee-cap  sub- 
sequently worn  to  prevent  a  recurrence  of  the  dislocation. 

The  kxee. — Dislocation  of  the  knee  is  exceedingly 
rare.  It  may  occur  in  a  forward,  backward,  inward,  and 
outward  direction,  and  in  any  case  may  be  complete  or 
incomplete.  <  'misc. — Usually  gi-eat  violence,  as  a  severe 
Avrencli  or  twist  of  the  joint."  ,S(V/».s. — In  the  lateral  dis- 
locations, wliich  are  generally  incomplete,  a  projection 
caused  by  the  condyles  of  the  fcnnir  on  tlie  one  side,  with 
a  depression  below",  and  a  projection  of  the  tibia,  or  the 
fibula,  as  the  case  may  bo,  on  the  opposite  side,  with  a 
doprossion  above,  at  once  shows  the  nature  of  the  injiuy. 
In  tlio  antcro-posterior  varieties,  which  arc  generally 
complete,  there  is  great  shortening  and  deformity  of  the 
limb  ;  the  head  of'  the  tibia  in  the  forward  dislocation 
])rojects  anteriorlv;  whilst  in  the  backward  it  can  be  felt 
in  the  ham.    In  the  former  there  is  generally  considerable 
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swelling  and  congestion,  and  often  pain  in  the  limb  below 
the  knee,  from  pressure  of  tbe  condyles  of  the  femur  on 
the  popliteal  vessels  and  nerves.  Treatment. — Eeduction, 
as  a  rule,  is  easily  accomplished  by  extension,  combined 
with  manipulation  and  pressure  in  the  direction  indicated 
by  the  variety  of  the  dislocation.  The  limb  should  then 
be  placed  on  a  back-splint,  and  an  ice-bag  applied  to  the 
knee,  passive  movements  being  begun  at  the  end  of  two 
or  three  weeks,  and  a  •  knee-cap  subsequently  worn  for 
twelve  months  at  the  least.  Compound  dislocations 
usually,  though  not  invariably,  call  for  amputation. 

The  ankle. — The  astragalus,  together  with  the  rest  of 
the  bones  of  the  foot,  may  be  dislocated  from  the  socket 
formed  for  it  by  the  tibia  and  fibula,  in  an  outward,  in- 
ward, backward,  forward,  or  upward  direction.  All  live 
varieties  are  generally  complicated  by  fracture  of  the 
fibula,  or  of  the  internal  malleolus.  The  outward  and 
inward  varieties  will  be  described  under  the  head  of 
fracture  of  the  fibula  (see  j).  4(51).  The  backward  and 
forward  varieties  are  rare ;  the  latter  especially  so.  In 
the  former  (Fig.  140),  the  astragalus  is  either  partially  or 
completelj'  driven  backwards  from  its  socket,  carrying 
with  it,  of  course,  the  other  bones  of  the  foot ;  so  that  the 
foot  appears  shortened,  the  heel  prominent,  and  the  tendo 
Achillis  tense.  In  the  forward  variety  the  astragalus  is 
generally  forced  only  partially  from  between  the  malleoli, 
and  the  foot  appears  lengthened,  the  heel  less  prominent 
than  natural,  and  the  tendo  Achillis  relaxed.  In  the 
upward,  variety  the  tibia  and  fibula  are  torn  asunder,  and 
the  astragalus  is  forced  upwards  between  them.  The 
ankle  appears  widened,  the  malleoli  are  almost  in  contact 
with  the  ground,  and  all  motion  at  the  ankle-joint  is  lost. 
Treatment.— The  leg  having  been  flexed  and  the  foot  ex- 
tended to  relax  the  calf-muscles,  make  extension  on  the 
foot  whilst  an  assistant  holds  the  thigh,  and  then  manipu- 
late the  bones  into  position.  If  necessary,  give  an  anres- 
thetic,  and  cut  the  tendo  Achillis.  Place  the  foot  and  leg 
on  a  back-splint,  or,  if  preferred,  on  a  Cline's  or  DujDuy- 
tren's  sjilint. 

Compound  dislocation  of  tlie  nnlie. — In  young  and 
healthy  subjects  an  attempt  should  be  made  to  save  the 
foot,  Tinless  the  main  vesscjls  ai'o  toi'ii,  or  there  is  nmch 
comminution  of  tlio  l)ones,  or  extensive  lacoratioii  of  tlio 
soft  parts,  when  anqjutation  is  the  safer  course.  Resection 
of  the  bones,  however,  may,  in  some  instances,  bo  under- 
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taken  witli  advantage,  hut  eacli  case  must  be  judged  on 
its  merits,  and  the  indications  for  resection  cannot  be 
discussed  here. 

The  astragalus  may  be  dislocated  from  the  tibia  and 
fibula  above  and  from  the  os  calcis  and  scaphoid  belo-w  and 
in  front,  in  a  forward,  backward,  inward,  or  outward  dii-ec- 
tion ;  whilst  very  rarely  it  may  be  rotated  on  its  ovra 
axis  either  vertically  or  horizontally.  The  forward  dis- 
location, which  is  generally  produced  by  a  wrench  of  the 


Fk».  140.— Dislocation  of  the  foot  Fio.  141.— .Suli:istr!ig.i]oid  dis- 
backwards.  (ijryaiit's  Siir-  location.  (St,  I'.artholomcw's 
gery. )  Hospital  Museum. ) 


variety  usually  inclining  either  a  little  outwards,  or  a 
little  inwards  at  the  same  time.  The  backward  dislocation 
most  often  occurs  from  a  wrench  when  the  foot  is  flexed. 
The  lateral  dislocations  when  complete  are  always  com- 
pound, and  nearly  always  associated  with  fracture  of  the 
malleoli.  ,S'/f/;;s.— The  astragalus  in  the  fonvard  variety 
can  be  felt  projecting  under,  and  often  threatening  to  pro- 
trude through  the  skin  of  the.  instep,  whilst  in  the  hark- 
uHiril  fonn  it  gives  rise  to  a  prominence  beneath  the  tondo 
Acliillis,  whicl\  it  causes  to  bulge  Itackwnrds,  to  shortening 
of  tlu!  foot,  and  to  a  ])rojection  of  tlie  tibia  in  front.  The 
liderul  varieties  being  cciinj^ound.  the  nuluro  of  the  injury 
is  obvious.  Treatment.— In  the  simple  foi-m  atti^mpts 
should  always  bo  made  to  push  back  the  disjilaccd  bone 
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into  its  socket,  by  muking  pressure  in  the  proper  direction, 
the  calf-muscles  being  relaxed  by  position,  the  foot 
extended,  and  the  tendo  Achillis,  or  any  other  tendon  or 
ligament  that  is  felt  tense,  divided  if  necessary.  An 
anresthetic  is  generally  required.  If  reduction  is  then 
foimd  impossible,  the  rule  is  to  leave  the  displaced  bone 
alone,  and  onlj'  to  remove  it  if  sloughing  threatens  or  has 
actually  occm-red.  In  a  compound  dislocation  the  bone 
should,  as  a  rule,  be  removed  at  once. 

The  suBASTRAG.AiOiD  DISLOCATION  is  oue  iu  which 
the  bones  of  the  foot  are  displaced  from  the  astragalus, 
which  itself  retains  its  natiu-al  connections  with  the  tibia 
and  fibula.  The  foot  is  generally  chsi^laced  either  back- 
wards and  inwards,  or  backwards  and  outwards,  more 
rarely  ux  the  opposite  directions.  In  the  backward  and 
inward  variety  (Fig.  141)  the  foot  is  inverted,  the  sole 
looks  inwards,  the  external  malleolus  is  prominent,  the 
internal  malleolus  buried  by  the  projection  of  the  os  calcis 
beyond  it,  and  the  head  of  the  astragalus  forms  a  distinct 
prominence  on  the  outer  side  of  the  instep,  over  which 
prominence  the  skin  is  tightly  stretched.  In  the  back- 
ward and  outward  variety  the  foot  is  everted  instead  of 
inverted,  the  internal  malleolus  is  prominent,  the  external 
buried,  and  the  astragalus  projects  on  the  inner  side  of 
the  instep.  The  forward  varieties  are  too  rare  to  require 
description.  The  normal  relations  of  the  head  of  the 
astragalus,  together  with  the  signs  above  given,  will  serve 
to  distinguish  it  from  dislocation  of  the  astragalus  alone, 
the  injury  with  which  it  is  most  liable  to  be  confounded'. 
Treatment. — In  the  backward  varieties  the  foot  should  be 
drawn  forwards,  whilst  the  leg  is  forced  backwards,  the 
tondo  Achillis  and  the  tibialis  anticus  and  posticus  being 
divided  if  necessary,  and  the  patient  put  under  an  autes- 
thetic.  E  eduction  is  sometimes  very  difhcult  or  even 
impossible  in  consequence  of  the  tibial  tendons  hooking 
round  the  head  of  the  astragalus,  or  of  the  mutual 
interlocking  of  the  bones.  After  reduction  the  foot 
shoidd  be  placed  on  a  splint,  and  an  ice-bag  applied.  If 
sloughing  occurs,  I'irogoff's  or  Symc's  operation  may  be 
perfoimed. 

Dislocation  of  the  separate  bones  oe  the  tarsus, 
or  THE  metatarsal  bones,  and  of  the  nuALANOEs  of 
THE  toes  are  too  rare  to  reqidro  special  description. 
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Fractures  of  the  hiuer  Extremiti/. 

Fractures  of  the  femur  may  be  divided  into  frac- 
tures of,  I.  the  tipper  end;  II.  the  shaft;  and  III.  the 
lotver  end. 

I.  Fractures  of  the  upper  exd  of  the  fesiur 
may  be  divided  into,  1,  intracapsular  fracture  of  the 
neck ;  2,  extracapsular  fracture  of  the  neck ;  3,  fracture 
of  tbe  great  trochanter ;  and,  4,  separation  of  the  epiphj-sis 
of  the  head. 

1 .  Iiv'TRACAPSULAR  FRACTURE  occurs  most  fi'equeutly  in 
the  old,  and  more  commonly  in  -women  than  in  men. 
Cause. — The  atrophy  and  fatty  degeneration  of  the  bone, 
a"nd  the  diminished  obliquity  of  the  neck  which  is  said 
frequently  though  not  invariably  to  attend  old  age,  are 
the  chief  predisposing  causes.  Professor  Humphry  main- 
tains, however,  that  there  is  no  diminution  of  obliquity 
as  age  advances.  SHght  indii-ect  -siolence,  such  as  slipping 
off  the  curbstone,  catching  the  toes  in  the  carj^et,  lic,  is 
the  common  exciting  cause. 

State  of  the  parts. — The  line  of  fractm-e  may  be  situated 
at  any  part  of  the  neck  within  the  capsule,  and  may  be 
transverse  or  oblique ;  the  usual  situation,  however,  is 
just  external  to  the  head,  and  the  dii'ection  transverse. 
The  fragments  may  be  impacted  or  non-impacted,  but 
imi^action  is  the  excej^tion.  In  the  impacted  fonu  the 
lower  fragment  is  nearlj'  alwaj's  driven  into  the  upjier ; 
when,  however,  the  fragments  are  very  jagged,  mutual 
interlocking  maj'  occur.  The  periosteum  covering  the 
neck — the  cervical  reflection  as  it  is  sometimes  called — ■ 
Tciay  be  partially  or  completely  torn,  so  that  all  connection 
between  the  head  and  the  rest  of  the  bone  is  severed. 
Ul^on  the  extent  of  its  rupture  will  in  part  depend  the 
araoimt  of  disjjlacement  of  the  fragments,  and  the  kind  of 
union  that  will  occur.  In  the  non-im]iactod  form  the 
lower  fragment  with  the  rest  of  the  femur  is  drawn 
slightly  upwards  by  the  muscles  inserted  into  the  tro- 
chanters, and  at  tlio  same  time  generally  rotated  out- 
wards. Tlio  outward  rotation  would  a]ipear  to  depend  in 
part  on  the  direction  of  the  line  of  fracture,  and  in  part 
on  the  weiglit  of  the  limb,  which  has  a  natural  tcudoucy 
to  roll  outwards.  AMIiod  of  itnioi). — In  consequence 
partly  of  the  feeble  blood  supply  of  the  u]iper  fragment, 
and  partly  of  the  fragments  not  being  in  apposition,  bony 
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imion  seldom  occurs,  the  parts  becoming  bound  together 
by  fibrous  tissue  or  remaining  imunited.    In  the  h^tter  case 
the  tragments  become  rounded  off  and  polished,  forming 
a  false  joint;  whilst,  o^n-ing  to  the  absorption  of  the  lower 
iragment,  great  shortening  of  the  neck  usuallj-  ensues. 
_   »SV5r«.s.— Slight  shortening— about  three-quarters  of  an 
inch— eversion,  inability  to  raise  the  limb  from  the  hori- 
zontal position,  approximation  of  the  great  trochanter  to 
the  anterior  superior  spine  of  the  ilium,  rotation  of  the 
great  trochanter  through  a  smaller  arc  than  on  the  oppo- 
site side,  and  crepitus,  are  the  usual  signs.  Occasionally 
there  may  be  no  shortening  at  first,  and  patients  have 
been  known  to  walk  after  the  injmy.    In  rare  instances 
there  has  been  inversion  instead  of  eversion,  a  fact  not 
easy  of  explanation.    In  the  impacted  form  there  is  no 
crepitus,  the  shortening  is  less,  and  does  not  disappear  on 
extension  and  the  patient  may  be  able  to  raise  the  limb 
trom  the  horizontal  position,  and  perhaps,  stand  or  walk 
on  it.    pxa<jnosis.~T\ie  age  of  the  patient,  the  very  slight 
shortening,  the  absence  of  bruising  about  the  trochanter 
the  shghtness  of  the  violence  occasioning  it,  and  the  ever- 
sion of  the  limb  are  the  chief  signs  which  point  to  intra- 
capsular fracture  ;  but  it  may  have  to  be  diagnosed  from 
the  extracapsular  form,  from  dislocation  of  the  hip  from 
drslocation  with  fracture  of  the  acetabulum,  from  chronic 
osteo-arthritis,  and  from  mere  contusion  of   the  hip 
In  the  extram'psular  form  the  shortening  is  greater,  the 
patient  usually  younger,  the  occasioning  violence  direct 
and  more  severe,  and  there  is  often  bruising  and  ecchymosis 
ot  the  skm  and  widening  of  the  trochanter.  In  disLatinn 
there  is  loss  of  mobility  of  the  limb,  and  the  head  of  the 
bone  can  be  felt  m  the  abnormal  position.    The  onlv 
common  dislocation  with  which  the  ordinary  form  of 
iracturo  could  be  confounded  is  the  pubic,  as  in  this  alone 
IS  there  any  eversion ;  but  here  the  distinct  prominence 
termed  by  the  head  of  the  bone  on  tlie  pubes  at  once 
serves  to  distinguish  it.    In  fmdnre  uf  the  acctabidwm 
vMti  ttiMocMtvm  there  is,  in  addition  to  crepitus,  the  pre 
sonco  of  the  head  of  the  bone  in  an  abnormal  situation 
■n-honre  it  can  be  drawn  on  extension  of  the  liml)  l)ut 
returns  when  the  extension  is  relaxed,  crejutus  durino- 
these  movements  being  felt.    Chronic  n^lco-uHhrili,  in 
which  in  consequence  of  tlie  absorj.tion  of  the  liea.l  of 
the  bone  there  is  often  shortening  and  .^^version  and  in 
consequence  of  the  movement  of  the  osteopliyto "upon 
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eacli  other  crepitus,  may  be  distinguished  from  intra- 
capsular fractm-e,  which  it  may  simulate  should  a 
patient  suffering  from  it  have  a  fall,  hy  the  history  of 
the  pain,  lameness,  and  stiffness  before  the  injury.  In 
contusion  of  the  hip,  though  there  may  be  eyersion  of  the 
limb  and  loss  of  power,  the  trochanter  retains  its  nonnal 
relations,  and  there  is  no  shortening  or  crepitus.  It 
should  be  remembered,  however,  that  in  old  people  absorp- 
tion of  the  neck  of  the  bone  may  slowly  take  place  after 
a  contusion,  and  of  this  the  patient  should  be  warned,  as 
otherwise  the  Sui-geon  may  be  accused  of  overlooking  a 
fracture. 

The  treatment  should  vary  according  to  the  age  and 
powers  of  the  patient.  Thus  iii  the  old  and  feeble  in 
whom  bony  union  can  scarcely  be  expected,  and  in  whom, 
moreover,  long  confinement  on  the  back  is  liable  to  pro- 
duce bed-sores  and  even  fatal  hypostatic  congestion  of  the 
Irmgs,  the  limb  should  be  merely  placed  at  rest  between 
sand-bags,  and  the  patient  only  confined  to  bed  for  a  few 
days.  He  shoirld  then  be  allowed  to  get  about  on  crutches 
with  the  parts  seciu-ed  in  some  form  of  stiii  _bandago_  or 
moulded  leather  case,  or  on  a  Thomas's  hip-joint  splint. 
In  younger  and  fairly  vigorous  patients  an  attempt  mav  be 
made  to  obtain  bony  union  either  by  means  of  extension 
with  the  weight  and  pulley  or  liy  the  long  splint.  Con- 
finement to  bed  for  six  to  eight"  weeks  is  usually  neces- 
sary, followed  for  another  two  or  three  months  by  the  use 
of  some  form  of  stiff  apparatus. 

2.  ExTRACArsuLAR  FRACTURES,  though  uiorc  fre- 
quent in  the  old  than  in  the  young,  are  not,  like  intra- 
capsular fractures,  so  essentially  an  injury  of  old  age. 
Thus,  they  are  frequently  met  with  between  the  ages  of 
forty 'and  fifty,  whereas  intracapsular  fractures  hardly  ovei- 
occur  in  persons  under  fifty.  Cause. — Usually  dii-ect 
violence  as  a  fall  or  a  severe  blow  on  tlie  great  trochanter. 
State  of  the  parts. --The  fracture  commonly  extends  thro^igh 
the  base  of  the  neck  just  outside  the  cai>sule,  and  is 
nearly  always  associated  with  a  fracture  of  the  great 
trochanter,  '  it  may  be  impacted  or  nou-im]iactcd,  the 
former  condition,  however,  being  by  far  the  most  common. 
Indeed,  it  is  probable,  that  nearly  all  extracapsular 
fractures  arc,  in  the  first  instance,  impacted  and  accom- 
panied by  fracture  through  the  greiit  trochanter,  and  that 
they  only  become  non-impacted  by  the  siilittmg  asunder 
of  "the  trochanters,  in  consequence  of  the  neck  being 
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cbiveu  still  fm-ther  in,  wedge-^dse,  between  tbem  ;  and 
hence,  that  non-impaction  only  occurs  as  a  result  of  great 
violence.  The  line  of  fractm-e  through  the  trochanter 
commonly  extends  obliquely  downwards  and  backwards, 
and  terminates  by  passing  through  the  trochanter  minor  ; 
but  it  may  take  various  directions,  sometimes  splitting 
the  trochanter  into  several  pieces.  The  mdlwd  of  union 
is  generally  bony,  and  as  the  blood  supply  is  very  good, 
there  is  often  an  excessive  formation  of  callus.  In  rare 
instances  no  union,  or  fibrous  imion,  occurs. 

The  signs  are  similar  to  those  of  the  intracapsular  variety 
Thus,  there  is  eversion  and  shortening  of  the  limb,  pain  on 
movement,  inability  as  a  rule  to  raise  the  limb  from  the 
ground,  and  the  top  of  the  trochanter  is  foimd  to  be 
above  Nelaton's  Hne,  and  the  base  of  Bryant's  triangle  to 
be  less  than  on  the  sound  side.  But  the  shortening  is 
greater  than  in  intracapsular  fracture ;  the  patient  is 
commonly  not  so  old  ;  the  fracture  is  probably  produced 
by  direct  violence  ;  the  trochanter  feels  enlarged  and 
thicker  than  that  of  the  opposite  side,  from  being  spHt 
by  the  neck ;  there  is  swelUng  and  bruising  about  the 
hip;  and  often  much  subsequent  ecchymosis,  since  the 
blood  being  outside  the  capsule  readily  makes  its  way  to 
the  surface.  _  In  the  «o»-r/»_^joc<ec^  variety  where  there  is 
much  comminution  of  the  trochanter,  the  shortening  is 
as  much  as  two  or  three  inches,  and  crepitus  will  be  weU 
marked.  In  the  impacted,  the  shortening  is  much  less 
seldom  exceeding  an  inch,  and  crepitus  cannot  be  elicited' 
unless  the  fragments  are  loosely  wedged.  In  firm  impac- 
tion, indeed,  the  patient  can  often  raise  the  leg  or  even 
walk. 

Trcatmerd.~lxi  non-impacted  variety,  extension 

should  be  applied  by  means  of  some  variety  of  Liston's 
long  splint  a  stirrup,  weight  and  pulley  being  substituted, 
1 1  preierred  for  the  perimeal  band.  Fii-m  osseous  union 
wiU  gencrally  bo  obtained  m  a  month  to  six  weeks  In 
the  nnpacted,  extension  had  bettor  not  be  made  but  the 
hmb  merely  kept  at  rest  by  the  long  splint  till  the  swell- 
ing and  pam  have  subsided,  and  the  patient  then  allowed 
o  get  about  on  crutches.  Finn  union  will  occur  but 
there  will  be  permanent  shortening,  and  probably  some 
eversion  and  stifiness  of  the  joint.  ^ 
•.i.  Fracture  of  the  giIeat  tkocuanter  •    and  4 

SKI'AKATIOX  OF  THE  EIMJMIVSIS  OF  TJIE  HEAl'.  'n-e  too 
rare  to  call  for  description  liere.  '  " 
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II.  Feactures  of  the  SH.1FT  OF  THE  FEMTJE  are  Ten" 
common  in  children,  less  common  in  adults,  and  rare  m 
old  people,  in  -whom  intra-  and  extracapsular  fractures 
more  readily  occur.  Cause.— Generally  the  result  of  m- 
direct  violence,  occasionally  of  dii-ect,  and  rarely  of 
muscular  action,  f^tate  of  the  'j)arts—The  line  of  fracture 
is  usually  transverse  or  oblique  ;  but  in  rare  instances. 

almost  longitudinal  or  spir-al.  The 
oblique  is  more  common  in  adults  : 
the  transverse  in  children.  The  frag- 
ments for  the  most  part  considerably 
overlap,  producing  much  shortening. 
The  usual  situation  of  the  fracture 
is  about  the  middle  of  the  bone, 
though  it  may  occur  through  the 


Fio.  1 '12.— Fracture  of  uiipcr 
tiiird  of  fcnnir.   (After  Gray. ) 


Fir..    113.— Fracture  of  lower 
third  of  femur.  (Aft<?r  (^ra^•. 


upper  or  n.iddlc  or  lower  third.  In  the  upper  ihivl 
fFitr  the  lower  end  of  the  upper  fragment  is  dra^^^l 

forward.s  by  the  ])soas  and  iliacus,  and  at  the  «amc  t.mo 
generally  abducted  and  rotated  outwards  by  the  gh  tei 
Ind  external  rotator  muscles.  The  upper  end  of  the 
lower  frngment  is  drawn  inwards  by  the  adductors,  and 
upwards  bv  the  .pmdriceps  and  bamstnngs,  whilst  it  is  also 
rr  tated  outwards  in  part  by  the  adductors  and  m  part  bj 
the  weight  of  the  limb.    Occasionally,  the  upper  fiag- 
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ment  is  drawn  inwards  instead  of  outwards.  Union  is 
apt  to  occtu-  -with,  some  overlapping  of  the  fragments  and 
angular  deformity.  In  the  middle  third  the  displace- 
ment is  similar,  the  upper  fragment  usually  projecting  in 
front  and  to  the  outer  side  of  the  lower.  In  the  lower  third 
the  upper  fragment,  in  addition  to  being  displaced  forwards, 
IS  generally  dra-nm  towards  the  middle  line  by  the  adduc- 
tors ;  whilst  the  lower  fragment,  especially  when  the 
fracture  is  just  above  the  condyles,  is  tilted  backwards 
mto  the  popliteal  spa,ce  by  the  gastrocnemius  where  it 
can  be  felt  as  a  distinct  prominence,  and  at  the  same 
time  is  drawn  upwards  by  the  hamstrings  and  quad- 
riceps (Fig.  143). 

Signs.— In  the  adult  the  signs  are  usually  very  obvious. 
They  consist  in  shortening,  crepitus,  eversion  of  the  foot, 
swelling  from  the  approximation  of  the  attachments  of 
the  muscles,  and  in  preternatural  mobility  and  loss  of 
power  in  the  limb.  The  ends  of  the  fragments,  more- 
over, can  often  be  felt  on  manipulation.  In  youn" 
children  the  diagnosis  is  not  always  so  easy,  especially 
when  the  fractuj-e  is  incomplete  ;  the  bowing  of  the  limb, 
shortening,  sensation  of  yielding  or  creaking,  and  the 


Fkj.  Hi. — Listou's  long  splint.    (Heath's  Minor  Surgery.) 


history  of  the  accident,  however,  will  usually  prevent  a 
mistake. 

Treatment. — The  methods  of  treating  fractures  of  the 
shaft  of  the  femur  are  very  numerous,  and  niay  be  briefly 
considered  under  the  following  heads  : — 1,  the  long  splint; 
2,  the  weight  and  pulley ;  3,  the  double-inclined  plane  ; 
4,  the  plaster-of-Paris  or  starch  bandage.  ' 

I.  The  long  spl.int  (Fig.  144)   in   its  simplest  form 
consists  of  a  straight  lath  with  two  notches  at  its  lower 
and  two  holes  in  its  upper  end,  and  is  known  as  Listen's.' 
It  should  reach  from  the  axilla  to  six  inches  below  the 
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foot.  The  si^lint  is  first  bound  to  the  foot  and  leg  hy  a 
bandage  carried  through  the  notches  in  the  sj^lint,  and 
over  the  ankle  in  the  form  of  a  figure  of  8,  and  then 
up  the  leg,  and  beyond  the  knee  to  prevent  relaxation  of 
the  ligaments  of  the  joint  (Fig.  144j.  A  perina?al  band 
having  been  previously  passed  round  the  perinseum,  and 
its  ends  brought  out  through  the  holes  in  the  top  of  the 
splint,  is  now  tightened,  whilst  extension  is  made  upon  the 
foot,  and  its  ends,  as  soon  as  the  fracture  is  reduced,  are 
securely  tied.  In  this  way  the  displacement  is  prevented 
from  returning.  A  broad' band  is  finally  passed  round  the 
thorax  to  confine  the  splint  to  the  side.  The  perinteal 
band  may  consist  of  any  soft  material,  as  a  folded  silk 
handkerchief,  or  "  piece  of  bandage  sewn  in  the  foiiu  of 


Fig.  145. — Bryaut's  siilint. 


a  long  bag  and  stviJfed  mth  cotton-wool,"  with  tapes 
attached  at  each  end.    The  splint  is  improved  by  a  cross- 
bar at  its  lower  end,  to  prevent  the  limb  rolling  outward.s, 
and  an  oval  aperture  opposite  the  external  malleolus,  to 
prevent  pressure  on  that  bone.    As  the  perinnoal  hand  is 
apt  to  chafe,  some  surgeons,  in  its  place,  employ,  in 
combination  with  the  long  splint,  the  stirrup,  weight  and 
pulley  for  the  purpose  of  extension,  raising  the  bed  at  the 
foot  so  that  the  weight  of  the  body  may  act  as  the  counter- 
extending  force.    Many  modifications  of  the  long  .«])liut 
are  in  use ;  amongst  these  may  be  mentioned  Boyer's, 
Desault's,  Bryant's,  and  De  Morgan's  splints.  Ihyant's 
(Fig.  145)  consists  of  two  long  splints  united  above  and 
below  in  the  way  shown  in  the  drawing,  and  interrupted 
opposite  the  trochanter  to  avoid  pressure  on  these  jiarts. 
By  its  use  Ijoth  liiiilis  are  kept  parallel,  and  abduction  or 
adduction  of  tlie  fractured  limb  is  prevented,  whilst  exten- 
sion i.s  kept  up  by  means  of  the  elastic  apjiaratus  attached 
to  the  side  of  tlio  splint  and  connected  to  the  foot-piece 
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by  cords  and  piilleys.    If  the  foot  of  the  bed  is  raised  no 
perinceal  band  is  required. 

2.  The  lueiijht  ami  pulkij  is   fi-equently   used,  either 
alone,  or  as  an  addition  to  the  long  splint.    A  long  piece 
of  strapping  is  secured  on  each  side  of  the  leg  and  lower 
thii-d  of  the  thigh  by  strapping  and  a  bandage,  leaving  a 
loop  about  eight  inches  long  under  the  foot.    In  the  loop 
thus  left  a  flat  piece  of  wood,  about  two  inches  square,  is 
placed,  and  through  a  hole  in  the 
centre  of  this  a  cord  is  passed  and 
secured  by  a  knot  at  its  end.  The 
cord  is  then  carried  over  a  pulley 
at  the  foot  of  the  bed,  and  a  ^Yeight 
of  several  pounds  suspended  on  it. 
Counter- extension  is  made  by  the 
weight  of  the  body,  the  foot  of  the 
bed  being  raised  six  inches  or  so 
on  blocks.    But  the  many  details 
involved  in  its  application  ^lU  bo 
better  learnt    by   three  months 
dressing  in  the  wards  than  by  any 
verbal   description.     In  children, 
the  limb  may  be  suspended  by 
means  of  this  stirrup  in  a  vertical 
position  to  the  ceihng  (Fig.  146), 
the  weight  of  the  body  being  the 
counter-extending  force. 

3.  The   dduhle-indincd   plane  is 
very  useful  in  the  treatment  of 
fractures  of  the  upper  third  of  the 
femur,  in  which  the  upper  frag- 
ment is  tilted  upwards  by  the  psoas 
and  iliacus,  and  cannot  be  kept  in 
apposition  Avith  the  lower.     By  means  of  the  double- 
inclined  piano  the  lower  fragment  is  raised  and  brought 
into  liiu!  with  the  upper  ;  extension  being  secured  by  the 
leg  and  foot  hanging  unsupported  down  the  further  side 
of  the  plane,  and  counter-  extension  by  the  weight  of  the 
body.    The  phmo  may  consist  of  an  ordinary  Maclntyre's 
splint  bent  to  the  proper  angle,  or  of  a  wooden  frame 
that  can  bo  adjusted  to  the  proper  height  at  tho^  apex 
where  the  ])lanes  meet.    Dr.  Ilodgen's  and  Dr.  Nathan 
Smith's  splints  are  slinging  double-incliiiod  planes,  but 
space  docs  not  poniiit  of  thorn  being  described  here. 

4.  Ph(sfer-nf-I'arh'<  and  starch  ha ndru/es  iivo  employed  at 


Fig.  146.— Fracture  of 
the  femur  treated 
by  vertical  extension. 
(Bryant's  Surgery.) 
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some  hospitals  from  the  first,  and  the  patient  allowed  to 
get  about  on  crutches. 

III.  Fractures  through  the  lower  exd  of  the 
FEMUR  very  frequeutlj^  extend  either  transversely  or 
obliquely  across  the  shaft,  just  above  the  articular 
surface,  and  vertically  or  obliquely  between  the  condvles 
into  the  knee-joint,  the  broken  end  of  the  shaft  being 
often  impacted  between  the  partially  separated  condyles. 
Sometinies  the  Hue  of  fracture  may  be  entii-ely  supra- 
condj'loid,  the  knee-joint  then  escaping.  In  young 
subjects  the  fracture  may  occur  in  the  epiphysial  line, 
with  or  without  splintering  of  the  condyles.  Destructive 
inflammation  of  the  knee-joint  is  liable  to  follow  fractures 
through  the  condyles,  but  is  certainly  far  from  common. 

The  signs,  when  the  fracture  is  supra-condyloid,  are 
similar  to  those  of  fracture  of  the  lower  third  of  the 
shaft.  In  the  T-shaped  fraciure  in  which  the  knee  is 
involved,  there  is  usually  great  swelling  of  the  joint  from 
effusion  of  blood  and  serum  ;  increased  "width  of'  the  femur 
if  the  condyles  are  separated  from  each  other  ;  shortening 
and  inability  to  stand  on  or  use  the  limb ;  and  crepitus  on 
manipulation,  on  grasping  the  condyles,  and  often  on 
moving  the  patella  laterally.  In  fracture  through  the 
epiphysis,  the  age  of  the  patient,  and  the  soft  crepitus 
characteristic  of  _  epijihysial  fractures,  will  point  to  the 
natiu-e  of  the  injury.  The  separation  of  the  fragments, 
moreover,  is  usually  less  than  in  other  fractures  in  this 
situation,  as  the  two  surfa,ces  are  broad.  Union  generally 
occurs  by  bone,  and  hence  shortening  is  common. 

Treatment. — Some  form  of  the  long  splint  mav  bo 
applied;  or  extension  made  by  the  stirrup,  weight",  and 
I^iilley  ;  or  the  limb  may  bo  placed  on  a  back  iron  .-iplint, 
Avith  two  side  splints,  and  slung  in  the  way  to  be  described 
under  fracture  of  the  bones  of  the  leg.  In  the  sujira- 
condyloid  fracture,  whore  the  lower  frnpnent  is  much 
tilted  backwards  by  the  gastrocnemius,  the  tendo  Achillis 
may  be  divided,  or  tlio  double-incliued  iilane  used.  In 
a7iy  case  a:i  ice-bag  or  lead  lotion  slioxild  he  applied  to  the 
knee  till  the  effusion  is  absorbed.  Passive  niovements 
should  be  begun  at  the  end  of  about  four  weeks. 

The  patella.— Fractures  of  the  patella  are  most 
common  in  middle  life,  of  more  frequent  occurrence  in 
men  than  in  women,  and  very  rare  in  childliood.  Cause. 
— They  are  generally  due  to  a  sudden  and  violent  action 
of  the  quudi'iccps  extensor  uuiscle,  such  as  is  exerted 
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by  a  person  to  regain  the  upright  position  when  he 
ieels  himself  slipping  backwards,  the  knee  being  then 
semi-flexed,  and  the  patella  unsupported.  It  is  some- 
times caused  by  dii-ect  violence,  as  a  blow  or  fall  upon 
the  knee.  State  of  the  parts.~W\xeu  due  to  muscular 
action  the  line  of  the  fracture  is  transverse  (Fig.  147),  the 
aponeurotic  covering  is  usually  torn,  and  the  upper  frag- 
ment generally  drawn  some  distance  from  the  lower  by 


ransvcrse  and  vertical  fraotiue  of  the  patella. 


the  action  of  the  quadriceps  extensor.    When  due  to 
i-lu-ect  violence  it  is  more  often  starred  or  vertical  (Fio-. 
148),  and  the  aponeurosis  being  intact,  there  is  little  or  no 
separation.    In  any  case  the  fracture,  of  coiu-se,  extends 
into  the  joint.    Method  of  union. —Whou  the  fracture  is 
transverse,  union  is  generally  fibrous  or  membranous, 
rarely  osseous,  m  consequence  of  the  fragments  bein" 
separated,  probably  in  part  by  muscular  contractioif 
and  m  part  by  the  effusion  of  blood,  and  later  of  serous 
lluid  into  the  joint.    In  the  vertical  and  starred  frac- 
tures, where  the  parts  are  held  together  by  the  untorn 
aponeurosis,  union  is  usually  osseous.    Signs.— At  first  a 
gap  between  the  fragments  can  be  seen  and  felt,  but  is 
subsequently  obsciu'cd  by  swelling  of  the  joint.  The 
patient  cannot  stand,  or  extend  the  knee.    In  a  vertical 
Fracture  crepitus  can  usually  be  detected,  and  the  frao-- 
iiients  are  not  sei)arate(l.  ^ 
Trerdment.~lt  seen  b.^loro  effusion  has  occurred,  the 
whole  inib  from  the  ankle  to  the  hip  should  be  enclosed 
ni  a  Lavarian  plaster.<d-l'aris  splint,  and   the  patient 
'X'nhned  to  bed  ior  a  week,  and  then  allowed  to  set 
about  on  crutches.    I]veu  wlien  effusion  has  set  in,  this 
plan  may  be  attended  witli  the  best  results.  Usuallv 
liowever,  tlie  Innb  is  placed  on  a  back  splint,  ice  or  cold 
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lotion  applied  till  the  swelling  has  silbsided,  and  then  au 
endeavour  made  to  draw  down  the  upper  fragment  as 
nearly  as  may  be  into  contact  with  the  lower.  Various 
forms  of  apparatus  are  employed  for  this  purpose,  aniongst 
which  may  be  mentioned  Manning's,  Hamilton's  and 
Steavenson's  splints  and  Malgaigne's  hooks  (Fig.  1-49). 

But  plaster-of-Pans  ap- 


plied^in  the  way  above 
described,  after  the  frag- 
ments have  been  as  much 
as  possible  approximated 
by  strips  of  strapping,  is 
one  of  the  best  methods 
that  can  be  adopted.  On 
the  removal  of  whatever 
apparatus  is  used  at  the 
end  of  six  weeks  or  two 
months,  a  leathern  knee-cap,  to  prevent  flexion,  must 
be  worn  from  three  to  sLx  months,  and  subsequently  an 
apparatus  to  partially  hmit  flexion  for  two  or  three  years, 
as  otherwise  there  is  a  great  tendency  for  the  hbrous 
material  uniting  the  fragments  to  become  stretched,  and 
the  fragments  to  become  widely  separated. 

Manning's  splint— K  piece  of  webbing  is  taken  the  iengtJi 
of  the  leg,  and  is  first  secured  to  the  back  of  the  thigh  by 
a  dozen  or  so  strips  of  strapping,  which  have  been 


Fig.  149.— Malgaigne's  hooks, 
with  key. 

knee- 


Fio.  150.-Manning's  p.atella  splint.    The  leg  .s  ,lrawn  in  outline, 
so  as  to  show  beneath  it  the  wel.lnng  l«n,l  i-assing  through  the 
slit  in  the  splint.    The  strips  of  strapping  should  reacli  up  tlie 
thigh  to  the  gluteal  fold, 
previously  sown  to  the  webbing,  the  lowest  strip  being  an 
inch  or  two  from  the  pattella  ^    ^  th 


limb  is  then 
IcK  and  foot 


placed  on  a  back  splint  w.th  a  foot-pieee,  t  e  • 
being  firmly  bandaged  to  it  below,  and  the  thigh  lightly  to 
i"t  above.    'The  free  .-nd  of  tho  webbing  band  having  first 


been  brought  out  through  the  slit  in  the  splint 


midway 
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between  the  knee  and  the  ankle  (see  Fig.  150),  is  now 
drawn  down  towards  the  foot  outside  the  splint,  and 
having  been  sewn  over  a  piece  of  stick  is  secured  to  the 
foot-piece  by  an  india-rubber  ring  (a)  on  each  side.  Thus 
elastic  tension  is  continually  exerted  upon  the  u^jper 
fragment,  so  drawing  it  down  towards  the  lower. 

Aspiration  of  flip  joint.  Wiring  of  the  fragments.— With 
the  object  of  obtaining  firm  fibrous  or  bony  union,  some 
Sui-geons,  where  there  is  much  distension  of  the  joint, 
draw  off  the  blood  or  serum  with  the  aspirator  ;  and 
others  lay  the  joint  freely  open  and  wire  the  fragments  of 
the  patella  together.  The  latter  proceeding,  it  cannot  be 
denied,  has  often  secured  bony  union  without  any  ill 
effects,  but  on  the  other  hand,  suppuration,  stiff-joint, 
amputation,  and  even  loss  of  life  have  resulted.  In  the 
face  of  these  facts,  therefore,  and  considering  that  no  such 
dangers  attend  the  ordinary  methods,  and  that  by  these 
methods  a  perfectly  usefiil  joint  can  be  obtained,  even 
though  the  union  is  only  fibrous,  I,  for  my  own  part, 
have  always  hesitated  to  undertake  such  an  operation  for 
a  recent  fracture  of  the  patella. 

The  tibia  and  fibula.— Both  bones,  or  the  tibia 
or  fibula  alone,  may  be  fractured. 

Fracture  of  both  bones,  which  is  by  far  the  most 
common  variety,  may  be  due  to  either  direct  or  indirect 
violence.  When  the  result  of  dii-ect  violence,  the  frac- 
ture occurs  at  the  spot  where  the  force  is  applied,  and 
both  bones  are  usually  fractured  more  or  less  transversely, 
and  m  the  same  line ;  but  when  the  result  of  indirect 
violence,  the  tibia  generally  first  gives  way  at  its  weakest 
spot,  I.e.,  about  the  junction  of  the  middle  with  the  lower 
thu-d,  and  then  the  fibula  also  at  its  weakest  spot,  i.e. 
in  its  upper  third,  and  the  fractures  are  usually  oblique! 
In  the  transverse  fracture  but  little  displacement  occm-s  • 
m  the  oblique,  in  which  the  line  of  fracture  usually  rims 
downwards,  forwards,  and  a  little  inwards,  the  lower 
fragments  are  drawn  upwards,  backwards  and  outwards 
behind  the  upper,  by  the  muscles  of  the  calf,  while  the 
sharp  end  of  the  upper  fragment  of  the  tibia  projects  for- 
wards, threatening,  and  indeed  often  causing,  perforation 
of  the  skin  (Fig.  1,51). 

_  Fracture  of  the  tibia  alone  is  generally  caiised  by  direct 
violence,  as  a  kick  or  a  blow  on  the  shin,  occasionally  by 
indirect  violence,  as  a  fall  on  the  foot.  Nahcre  of  the 
displacement.~Tho  fracture  is  usually  situated  in  the  lower 
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third  of  the  bone,  and  is  generally  transverse,  and  attended 
by  little  displacement,  the  fragments  being  held  in  position 
by  the  fibula,  which  plays  the  part  of  a  splint.  Fractures 
of  the  upper  and  lower  ends,  involving  the  knee-  and 

ankle-joints  resj^ectively,  and  se- 
paration of  the  upper  and  lower 
epiphysis,  may  also  occur,  but 
are  rare. 

Fracture  of  the  fibula  aJone  is 
more  common  than  fracture  of 
the  tibia  alone.  Caus". — Though 
sometimes  produced  by  direct  it 
is  more  often  the  result  of  in- 
direct violence,  such  as  a  severe 
wrench  or  twist  of  the  foot.  The 
fracture  is  then  generally  situated 
from  two  to  three  inches  from 
the  external  malleolus,  and  the 
foot  is  at  the  same  time  very 
commonly  dislocated  either  out- 
wards or  inwards,  according  to 
the  direction  of  the  force.  Nature 
of  the  disphirement. — In  the  frac- 
ture with  outward  dislocation  of 
the  foot  (Potfs  fracture,  as  it  is 
generally  called),  the  upper  end 
of  the  lower  fragment  is  driven 
inwards  towards  the  tibia,  the 
external  lateral  ligament  remains 
intact,  but  the  internal  lateral 
ligament  is  ruptured,  or  the  end 
of  the  internal  malleolus  is  torn 
off  The  foot,  at  the  same  time  that  it  is  displaced  out- 
wards, is  also  drawn  bacl'uxirds  by  tlie  tcndo  AchiUis.  In 
the  fracture  Avith  inward  dislocation  (winch  is  rare),  the 
■irticnlar  surface  of  the  external  malleolus  usually  follows 
the  astragalus,  and  the  upper  end  of  the  lower  fragment 
of  the  fibula  in  consequence  projects  outwards. 

,S/„„,,._In  fracture  of  both  bones  the  signs  are  usually 
uninistalvablo,  csj.ecially  when  the  fracture  is  oblique 
and  in  the  lower  third  of  the  leg.  hen  the  tib 
ula  alone  is  fractured  the  diagnosis  is  often  very 
In  the  tibia,  some  irregularity  maybe  felt  on  running  the 
fin-er  along  the  shin,  and  crejntus  may  perhaps  be  elicited. 
In  the  fibula,  fracture  of  the  lower  third  may  be  detected 


Fig.  151.— Fviictare  of 
the  lower  tliird  of  tlie 
tibia.    (After  Gray. ) 


tibia  or  fib- 
difficult. 


pott's  fracture. 
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running  the  finger  along  the  subcutaneous  surface  of 
the  bone  just  above  the  external  malleolus;  but  if  the 
case  is  not  seen  till  swelling  from  effusion  has  set  in,  it 
may  be  quite  impossible  to  say  whether  we  are  dealing 
with  a  fracture  or  a  sjjrain.  If  in  doubt  the  case  should 
be  treated  as  a  fracture.  In  the  upper  two-thirds, 
where  the  bone  is  covered  with 
muscles,  and  cannot  bo  felt,  the 
following  tests  for  fracture  may 
be  applied.  1.  Move  the  foot 
laterally,  and  crepitus  will  pro- 
bablj'  be  elicited  if  there  is  a 
fractiu-e.  2.  Press  the  tibia  and 
fibula  together  just  above  the 
ankle  by  grasping  them  with  the 
hand.  In  fracture,  pain  will  be 
felt  at  the  fractured  spot,  not  at 
the  situation  where  grasped.  3. 
Grasp  the  tibia  and  fibula  with 
the  hands  just  below  the  knee 
and  above  the  ankle.  If  there 
is  a  fracture  the  natural  spring- 
iness of  the  fibula  will  be  lost, 
and  crepitus  may  perhaps  be 
detected.  In  Fotl's  fracture  Fio.  152. —Pott's  frac- 
(Fig.  1.j2),  the  foot  is  twisted  ture.  (St.  Bartholomew's 
outwards,  so  that  whilst  the  Hospital  Museum. ) 
inner  edge  is  towards  the  ground 

the  sole  is  directed  outwards.  There  is  a  well-marked 
depression  over  the  seat  of  fracture,  the  internal  malleolus 
projects  prominently  under  the  skin,  and  crepitus  can 
be  easily  obtained.  There  is  also  marked  backward  cUs- 
placement  of  the  foot. 

Treatment.— In  uncomplicated  fractures  of  the  tibia  or 
fibula  alone,  the  log  may  be  placed  at  once  in  plaster-of- 
Paris  splints,  and  the  patient,  after  a  few  days'  rest  in  bod, 
allowed  to  get  about  on  crutches.  Where  "there  is  mucll 
swellmg,_  the  log  had  bettor  bo  placed  for  a  few  days  on  a 
back-splmt  to  allow  the  swelling  to  subside  before  the 
plastor-of-Paris  i.s  applied.  In  simple  fracture  of  both 
bones,  where  the  line  of  fracture  is  transverse  and  thorn 
is  but  little  swelling  or  displacement,  the  same  treat- 
ment 7nay  often  1h!  adopted  with  advantage.  ]3ut  greater 
care  and  watchfulness  will  bo  noce.s.sary  to  prevent  any 
untoward  accident.    Indeed,  whenever  this  metliod  of 
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treating  fractures  is  used,  the  precautions  mentioned  at 
page  164,  should  be  taken.  ■V\lLen  there  is  any  dis- 
placement, however,  the  fracture  must  be  reduced  by 
making  traction  upon  the  foot  whilst  the  thigh  is  steadied 


Fig.  153. — Fracture  apparatus  for  the  boues  of  leg. 


by  an  assistant,  taking  special  care  to  cori-ect  the  erersion, 
so  frequently  present,  of  the  lower  fragment.  You  will 
know  when  this  has  been  done  by  the  inner  side  of  the  pa- 
tella, the  internal  malleolus,  and  the  inner  side  of  the  great 
toe  being  in  the  same  Hne.  Fm-ther,  you  should  not,  as  a 


Fia.  15-1. — Cline's  splints  for  Pott's  fracture.    The  outside  .splint 
is  known  by  the  foot-piece. 

rule,  rest  satisfied  as  long  as  any  irregularity  can  be  felt 
on  drawing  your  finger  down  the  crest  of  the  tibia,  or  as 
long  as  any  marked  difference  is  apjiarent  on  cinnparing 
the  fractured  with  the  sound  leg.    If   any  dilliculty  is 
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experienced,  give  chloroforai,  and  if  uecessaiy,  cut  the 
tendo  Achillis.  Having  reduced  the  fracture,  secure  the 
foot  and  leg  on  a  splint.  Whatever  form  of  the  various 
splints  for  the  pm'poso  is  adopted,  take  care  :  — 1,  that  the 
foot  is  at  right  angles  to  the  leg ;  2,  that  the  ball  of  the 
toes  and  the  heel  touch  the  foot-piece  of  the  splint  ; 
3,  that  the  foot  is  square  with  the  foot-piece  ;  and  4,  that 
the  back  of  the  heel  is  kept  from  contact  with  the  splint 
by  a  small  pad  placed  under  the  tendo  Achillis  just  above 
the  heel.  The  ii-on  splint  and  cradle,  shown  in  Fig  lo3,  is 
almost  invariabljr  employed  by  the  whole  of  the  surgical 
staff  at  St.  Bartholomew's  Hospital  for  ordinary  fractures 
of  the  tibia  and  fibula  and  with  the  most  satisfactory 
results.  In  applying  the  splint,  which  should  reach  as 
high  as  the  junction  of  the  middle  with  the  lower  thiixl  of 
the  thigh  and  should  be  well  padded  and  shaped  to  the 


limb,  the  foot  is  first  secured  to  the  foot-piece  by  strappinf 
and  a  baudage.  The  Surgeon  having  then  assm-ed  him^ 
self  that  the  fractiire  is  in  good  po.sition,  secures  the 
splint  by  a  broad  strip  of  strapping,  and  a  figure-of-eio-ht 
bandage  over  the  knee.  The  splint  is  next  swuu"°in 
the  cradle,  as  shown  in  the  figure,  and  side  sphnts'are 
then  applied  and  secm'ed  by  webbing  straps.  In  the 
case  of  fractiiro  of  both  bones,  the  apparatus  is  generallj^ 
kept  on  for  a  month ;  in  the  case  of  the  fibula  or  tibia 
alone,  for  two  to  three  weeks.  The  leg  is  then  ulaced 
in  a  jilastor-of-Pai'is,  a  guia  and  chalk,  or  a  silicate  of 
soda  bandage.  In  PaWs  fructnre,  the  above  apparatus 
is  also  gcnci'ally  used,  and  hero  again  I  speak  of  it  in  the 
highest  jiraise.  Where,  however,  there  is  much  difficulty 
in  keejiing  the  bones  in  good  position,  the  leg  is  laid  on 
its  outer  side,  with  the  knoo  semi-flexed  to  rtilax  tlie 
gastrocnemius,  and  secured  in  Cline's  splints  (Fig.  1,34) 
the  tendo  Acliillis  bring   divided,  if  found  newissarv' 


464 


INJUBIES  OF  REGIONS. 


The  backward  displacement  of  the  heel,  ho-wever,  i." 
best  corrected  by  using  Roughton's  modification  of  this 
splint  (Fig.  155).  It  consists  of  an  outside  splint  mth 
a  foot-piece.  The  heel  is  drawn  forward  and  secured 
in  position  by  a  '  heel  bandage,'  the  limb  being  fixed  to 
the  splint  by  two  other  bandages,  one  placed  just  above 
the  ankle  and  the  other  just  below  the  knee  (Fig.  156). 


Fig.  156.— Eoughton's  splint  applied.    The  aiTows  show  the  direc- 
tion iu  which  the  bandages  pull. 

At  times  Dupuytren's  sphnt  (Fig.  157)  may  be  better 
adapted  to  a  particular  case.  This  splint  consists  of  a 
straight  splint  notched  at  its  lower  end.  It  is  placed  on 
the  inner  side  of  the  limb,  and  should  reach  from  the 
tuberosity  of  the  tibia  to  three  or  fom-  inches  below  the 
foot.  A  wedge-shaped  pad,  with  its  base  below,  and 
not  extending  beyond  the  internal  malleolus,  should 


Frc.  ].''7. — Dupuytren's  splint  for  Pott's  fracture. 


line  the  .splint.  The  splint  is  baiuLigod  on  from  above 
downwards,  and  the  leg  having  been  thus  secured,  the  toot 
is  then  brought  over  to  the  splint  by  making  figure- 
of-8  turns  over  the  ankle  and  foot  and  through  the 
notches  at  the  lower  end  of  the  splint.  The  bandage- 
should  not  pass  over  the  external  malleolus  or  the  scat  ol 
fracture.  The  great  objection  to  the  use  of  this  splint  is. 
that  having  no  foot-piece,  the  foot  is  not  kept  at  a  right 
angle  to  the  log. 
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TiTE  TARSUS.— Fractui-es  of  the  bones  of  the  tarsus  are 
tor  the  most  part  the  result  of  great  violence,  and  are  rare, 
liie  only  one  calling  for  jjassing  notice  is  fracture  of  the 
OS  mlcis,  which  may  occui'  from  a  fall  on  the  heel,  passa-e 
of  a  wheel  over  the  foot,  or  violent  contraction  of  the  calf- 
muscles.  Crepitus,  and,  when  the  line  of  fracture  is  behind 
the  interosseous  ligament,  some  drawing  up  of  the  posterior 
fragment  by  the  teudo  Achillis,  are  the  chief  signs."  But 
where  there  is  much  swelling  and  bruising  of  the  soft 
parts,  the  fracture,  as  is  the  case  in  fractures  of  the  astrao-- 
alus  and  of  the  other  tarsal  bones,  may  be  very  difficult 
to  diagnose.  _  Eest,  Tvdth  the  foot  and  leg  on  a  splint  in 
such  a  position  as  to  relax  the  calf-muscles  where  there 
IS  much  displacement,  and  an  ice-bag  to  subdue  inflam- 
mation, are  the  points  to  be  attended  to  with  regard  to 
treatmen  AVhen  the  case  is  seen  early,  and  there  is  but 
ittle  swellmg,  a  plaster-of-Paris  splint  or  bandage  may 
be  advantageously  used.  ^ 

The  iiETAT.-u?sAL  BONES  .u^D  PH..U.AXGES  of  the  toes 
may  be  fractured  by  du^ct  violence.  No  special  descrip- 
tion, however,  of  these  fractures  is  necessary. 
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SECTION  VI. 

Diseases  of  Eegioxs. 
diseases  of  the  scaxp  axd  skull. 

Erysipelas  of  the  scalp  is  very  common,  and  maj- 
occur  idiopathically,  or  as  the  result  of  a  -wound.  In  the 
so-called  idiopathic  cases,  however,  it  is  probable  that 
there  is  generally  some  scratch  or  abrasion  through  which 
the  sj^ecific  micrococcus  gains  admission.  The  inflamma- 
tion spreads  with  great  rapiditj',  but  is  accompanied  by 
very  little  redness  and  swelling,  on  account  of  the  tense- 
ness of  the  parts.  It  is  apt  to  be  attended  with  headache, 
drowsiness,  or  delirium,  consequent  upon  the  hypera^mia 
extending  to  the  pia  mater.     Sec  Erysipelas,  p.  136. 

Cellulitis  of  the  scalp  is  usualh-'due  to  a  wound,  and 
is  described  under  Injuries  of  the  Scalp.  (See  also 
Cellulitis.) 

Abscess  may  occiu'  above  the  aponeurosis,  between  the 
aponeurosis  and  the  jiericranium,  or  beneath  the  peri- 
cranium. It  is  generally  the  result  of  an  injury,  but  may 
be  due  to  the  breaking  down  of  gmnmata,  disease  of  the 
bones,  &c.  It  is  further  referred  to  under  Injuries  of  the 
Head. 

EODENT   ULCER,    and    EPITIIELIOJrA    OF    TltE  SC.VLP, 

require  no  special  mention. 

Si';iiACEOUS  CYSTS  are  very  common  on  the  scalji,  whore 
they  arc  at  times  hereditary.  They  are  frequently  uiulti]ile. 
and  as  they  increase  in  size,  the  hair  covering  them  fall.^ 
off,  and  they  appear  as  bare,  rounded  tumours.  TJie  signs, 
secondary  changes,  diagnosis,  and  treatment  of  these 
cysts  have  T)oen  given  at  p.  8(5.  All  that  need  here  be 
repeated  is  that  the  mass  of  grnnulations  which  some- 
times protrudes  from  tlie  walls  of  tlicse  cystti  (fiinf/ati»r/ 
ulcer  of  the  scalp)  closely  resembles  eiiithclioma,  from 
which,  howcA'er,  it  may  generally  be  distinguished  hy  the 
absence  of  indiu'ation  and  glandular  enlargement,  and 
by  the  history  of  a  sebaceous  cyst  liaving  been  preA-iously 
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present.  Congenital  or  dennoid  cysts  are  described  at 
p.  89. 

N.EVi  are  also  common  on  tlie  scalp.  Wlien  large,  and 
situated  over  the  anterior  fontanelle,  they  should  be  dealt 
with  cautiously,  lest  the  membranes  of  the  brain  be 
injm-ed,  and  meningitis  result. 

CiKiES  AXD  NECEOSLS  of  the  boues  of  the  cranium  are 
not  imcommon.  They  are  generally  the  result  of  sj^Ai- 
litic  periostitis,  or  injury,  or  very  rarely  of  tubercle, 
struma  or  fevers.  The  external  table  is  the  most  often 
affected,  but  whether  the  external  or  the  internal  table  is 
involved,  the  disease  seldom  extends  beyond  the  diploe, 
as  the  two  tables  have  a  distinct  blood-supply.  At  times, 
however,  complete  perforation  of  the  skull  occurs.  Caries 
and  necrosis  in  this  situation  are  apt  to  be  followed  by 
septic  or  infective  inflammation  of  the  diploe, 'and  its  con- 
sequences ;  by  suppuration  between  the  bone  and  dura 
mater ;  hj  meningitis  and  abscess  of  the  brain  ;  or  by 
thickening  of  the  dura  motor,  resulting  in  persistent 
headache,  or  even  epilepsy.  When  the  skull  is  completely 
perforated,  the  hole  is  not  filled  up  by  bone ;  and  when 
necrosis  occurs  the  sequestrum  is  not  invaginated.  Treai- 
?fteHi.— Beyond  keeping  the  parts  aseptic,  providing  free 
exit  for  the  discharges,  and  removing  loose  sequestra, 
little,  as  a  rule,  is  requii'ed.  Should  pus  collect  between 
the  bone  and  dura  mater,  it  must  be  let  out  by  the  tre- 
phine ;  and  a  portion  of  necrosed  inner  table  may  also 
require  the  trephine  for  its  removal.  Appropriate  con- 
stitutional i-emedies  for  syjjhilis  or  struma  will  of  course 
also  be  necessary. 

Exostoses  of  the  skull  are  described  under  Diseases  of 
Bone,  p.  225. 

Mexixgocele  AXD  EXCEPiiALocELE  are  rare  congenital 
tmnours,  formed  by  a  protrusion  of  the  membranes  of  the 
brain  through  an  unossifiod  part  of  the  skull.  They  are 
believed  to  bo  dependent  upon  hydrocephalus,  the  excess 
of  fluid  in  the  sub-arachnoid  space  or  in  the  ventricles  of 
the  brain  lc;iding  respectively  to  a  protrusion  of  the 
membranes  alone  {menivr/orflc),  or  of  the  brain  also 
{ericcphalocdc).  In  the  latter  instance,  the  dilated  ventricle 
may  extend  into  the  protruding  i)ortion  of  brain,  a  condi- 
tion  further  distinguished  as  hydrevccphalocele.  The  itro- 
trusion  is  most  common  in  the  occipital  region,  just  behind 
the  foramen  magnum,  between  tlie  four  ctnitres'from  whicli 
this  part  of  tlie  b(.ne  is  ossifled  ;  next,  at  the  root  of  the 
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nose,  between  the  frontal  and  nasal  bones ;  but  it  may 
occur  in  any  situation  in  the  course  of  the  sutures  and  even 
project  into  the  nasal  fossae  or  pharynx.  Symptoms. — In 
the  occipital  region  these  tumours  are  generally  peduncu- 
lated and  of  large  size— sometimes  nearly  as  large  as  the 
child's  head;  at  the  root  of  the  nose  they  are  usually 
small  and  sessile.  The  skin  covering  them  is  generally 
normal.  They  swell  up  when  the  child  cries,  and  can  be 
completely  or  partially  reduced  on  pressure,  the  reduction 
producing  convu.lsions  or  other  brain  sj-mptoms.  When 
they  contain  fluid  only  {meningoceh')  they  are  soft,  fluc- 
tuating, translucent,  aiid  completely  reducible  on  pressm-e  ; 
they  rarely  pulsate,  and  are  generally  pedimculated. 
When  they  contain  brain-matter  (encepludoceh)  thev  are 
doughy,  non-fluctuating,  opaque,  and  only  partially 
reducible ;  they  pulsate,  and  are  usually  sessile.  They 
may  be  mistaken  for  other  tumoiu-s  of  the  scalp,  but 
especially  for  congenital  dermoid  cysts  and  degenerate 
neevi.  However,  theii-  intimate  connection  with  the  bone, 
their  situation  in  the  course  of  the  sutures,  and  their 
partial  or  complete  reducibility,  together  with  the  facts 
that  they  swell  up  on  expiratory  efforts,  and  occasionally 
pulsate  synchronously  with  the  brain,  will  usually  serve 
for  their  diagnosis,  further,  the  hole  in  the  skull  may 
at  times  be  detected  and  brain  sjmiptoms  be  produced  by 
pressure.  Treatment.— As  a  rule  they  should  be  left  alone, 
or  merely  supported  by  a  pad  and  bandage.  "ftTien  pedun- 
culated, and  apparently  communicating  with  the  interior 
of  the  cranium  by  a.  small  aperture  only,  thoy  may  bo 
injected  with  Morton's  fluid,  or  ligatured,  or  removed. 
Little  success,  however,  has  hitherto  attended  operative 
measures. 

FuxGou.s  TUMorus,  generally  of  a  sarcomatous  natm-c. 
and  springing  either'  from  the  tissues  of  the  scalp  or 
pericranium,  or  from  the  diploc  or  dura  mater  and  then 
penetrating  tlie  bone,  are  occasionally  met  v^ith.  and  uiay 
be  mistaken  for  inflammatory  affections  of  the  jiericranium 
or  bone,  or  for  svphiUtic  gummata.  Their  rapid  growtli, 
resistance  to  svpliilitic  remedies,- escape  of  blood  only  on 
puncture,  and  tlie  concomitant  loss  of  weight  and  strength 
of  the  patient,  will  usually  servo  to  distinguish  them; 
but  an  exploratorv  incision  may  in  some  oases  be  neces- 
sary to  clear  up  the  diagnosis.  Secondary  tumours  whi.  li 
T.ulsate  and  have  the  structure  of  thyroid-glaiul  tissue,  are 
also  very  occasionallv  met  with  in  cases  ot  hypertrophic 
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goitre.  Trmtme^it—Wheve  there  is  no  evidence  of  dis- 
semination, and  the  tumour  is  small  and  fairly  circum- 
scribed it  may  be  remoyed.  When  growing  from  the 
scalp  this  can  usually  be  done  without  much  difficulty  • 
but  when  the  growth  arises  from  the  bone  or  dura  mater 
a  much  more  serious  operation  will  of  course  be  required 
since  a  considerable  portion  of  the  skull  wiU  haye  to  be 
cut  away  and  the  dura  mater  probably  opened.  It  need 
hardly  be  said  that  the  strictest  antiseptic  precautions 
must  be  obseryed. 


DISEASES  OF   THE  BRAIJ^  THAT  MAY  CALL  FOR 
SUEGICIL  IXTERFEKEXCE. 

_  Abscess  in  the  brain  is  generally  the  result  of  a  head- 
injury  or  of  middle  ear  disease,  and  when  its  situation  can 
be  localized  with  a  fair  amount  of  probability  imperatively 
calls  for  surgical  interference.  f^ee  Intracranial  Sup- 
puration and  Comphcations  of  Middle  Ear  Disease 

o-Hn,'n^°^'T^''\''^*^''  ^''f""  generally  Of  the  nature  of 
glioma,  but  sarcomata  also  occur,  and  gummata  and 
tuberculous  new  formations  are  not  uncommon  The 
signs,  thagnosis,  and  locahzation  of  cerebral  tumour-  come 
more  under  the  provmce  of  the  Physician  than  of  the 
Sm-geon,  and  all  that  need  be  said  here  is  that  the  chief 
signs  are  vomiting,  persistent  headache,  optic  neimtis 
localized  spasms  or  paralysis,  and  epileptiform  convui: 
sions  the  convulsive  ,seizm-es  usually  starting  at  the  part 
supplied  by  the  cortical  centre  involved  in  "the  growth 
Where,  from  a  consideration  of  the  symptoms,  a  tumom- 
1  be  leved  to  be  fairly  circumscribed  and  in  an  accessible 
situation,  and  s^^phihs  and  tubercle  have  been  excluded 
the  skull  should  be  trephined,  a  sufficient  portion  of  the 
bone  removed  by  a  Iley's  saw  or  surgical  engine  to  fully 
expose  the  growth,  and  the  latter  cautiouslj  but  free  ? 
cutaway.    -See  Trephining,  p.  3  J 1.  ^     uc  iieei3 

DISEASES  OF  THE  EAR. 

By  A.  E.  Cu,tnERi)ATc,r  F.K.C.S.,  Aural  Surgeon  to  St.  Bartho- 
loiiicw  s  Hospital. 

Physical  examination  of  the  ear.— In  makinp-  nn 
examination  o  a  patient,  let  him  be  seated  boWeiSe 
feurgoon  and  tho  source  of  light,  with  the  alSted  onr 
towards  the  examiner.    Throw"  tho  light  on  To  fav  and 
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notice  any  abnormal  condition  of  tlie  auricle  or  the  exter- 
nal meatus.  Next  grasp  the  amicle  between  the  middle 
and  index  fingers,  the  speculum  (Fig.  158),  between  the 
index  finger  and  thtmab,  and  pulling  the  amicle  upwards 

and  backwards,  insert  the 
speculum  with  a  gentle 
rotatory  movement.  Any 
epitheliiun  or  wax  that 
may  obstruct  the  view 
should  be  removed  by 
means  of  forcej^s  (Fig- 
159),  or  the  sjTinge.  If 
the  canal  be  unobstructed, 
the  membrana  tjoni^ani  can  be  seen  stretching  across  its 
deeper  part  as  a  delicate  bluish-grey  or  yellowish-grey 
semitransparent  and  highlj^  polished  film.  Near  the 
upper  and  anterior  margin  is  a  whitish  prominence — the 
procesnus  brtvis,  and  running  downwards  and  backwards 


Fifi.  ITiO. — Aural-tootlicd  forceps. 


from  this,  to  a  point  just  below  the  centre  of  the  membivme 
i.s  the  handle  of  the  malleus.  From  the  tip  of  th(^  handle  a 
cone  of  light  extends  downwards  and  forwards,  with  its 
base  to  the  periphery.  From  the  processus  brcvis  two  indis- 
tinct lines  extend  backwards  and  forwards— the  anterior 
and  posterior  folds.  If  the  membrane  lie  very  thin  or 
its  posterior  segment  much  retracted,  the  long  process  of 
the  incus  can  be  seen,  posterior  to  and  ]iarallel  -n-ith.  the 
hancUo  of  the  malleus.  The  portion  of  membrane  above 
the  anterior  and  posterior  folds  is  called  Schrapneirs 
memhrane,  and  consists  only  of  the  dermoid  and  mucous 
layers.  Whilst  noting  these  points,  carefully  search 
the  membrane  for  ]ierforations,  opacities,  or  .small  polypi. 


Fig.  158. — Aural  specula. 
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After  thus  inspecting  the  membrane,  its  mobility  shoixhl  be 
ascertained  by  means  of  1,  the  pneumatic  speculum,  or  2, 
by  forcing  air  into  the  tympanum  through  the  Eustachian 
tube,  either  by  (a)  Valsalva's  method,  (6)  by  Politzer's 
method,  or  (c)  by  the  catheter. 

_  (ff)  Vahaha's  method  consists  in  making  forcible  expira- 
tion with  the  nose  and  mouth  closed. 

[h)  ^  Pol itzer's  method.  Direct  the  patient  to  take  a  mouth- 
ful of  water ;  insert  the  end  of  the  india-rubber  tube  into 


Fig.  160.— Politzer's  bag. 


one  nostril,  carefully  close  the  unoccupied  portion  of  this 
and  the  other  nostril  with  the  index  hnger  and  thumb ; 
tell  the  patient  to  swallow,  and  sharply  compress  the  bao- 
(Fig.  IHO).  In  small  children  the  tympaniun  can  be 
inflated  without  their  drinking  water.  Some  patients  find 
a  difficulty  in  swallowing  easily  when  told  to  do  so  ;  such 
persons  should  be  made  to  say  some  guttm-al  word  such  as 
"  Iluck." 

(c)  To  jKtss  the  Eustachian  catlieter  (Fig.  161),  hold  the 
instrimient  lightly  between  the  forefinger  and  thumb  and 


Fig.  161.  —  Eustacliian  catheter. 


pass  it  quickly  along  the  floor  of  the  nose,  keeping  the 
point  of  the  instrument  downwards  till  it  reaches  the  back 
of  the  pharynx  ;  next  draw  it  forward  about  three  quarters 
of  an  inch,  gently  rotating  outwards  at  the  same  time,  till 
the  point  is  felt  to  ride  over  the  posterior  lip  of  the  Eusta- 
chian orifice,  and  further  rotating  it  till  the  ring  of  the 
catheter  is  in  a  lino  with  tlic  outer  canthus  of  tlio  ej'o,  push 
the  instrument  slowly  onwards,  when  tlio  point  will  bo  in 
the  iMistachian  orihce.  Another  method  for  reaching  the 
orifice  of  the  tube  is  to  ilriivv  the  instrument  forward 


472 


DISEASES  OF  EEGIOXS. 


over  the  back  of  the  soft  palate  till  the  point  begins  to  ride 
over  the  posterior  border  of  the  hard  palate,  then  turn  it 
upwards  and  outwards  as  before.  These  are  the  two  best 
methods.  If  the  mucous  membrane  of  the  nose  be  veiy 
ii'ritable,  first  paint  the  inferior  meatus  with  a  4°/^  solution 
of  cocaine.  Occasionally  o'WT.ng  to  jDOst-nasal  thickening 
or  deformity  of  the  septum,  the  catheter  either  cannot  be 
passed,  or  else  when  passed  cannot  be  tui-ned.  In  such 
cases  give  the  catheter  a  greater  curve,  and  attempt  to 
reach  the  tube  through  the  other  nostril. 

When  air  enters  the  tj^mpanum  freely,  it  is  heard  dis- 
tinctly to  impinge  on  the  tj'mpanic  membrane.  If  the 
Eustachian  tube  be  narroiued,  the  air  is  heard  but  feebly, 
or  not  at  aU,  to  impinge  on  the  membrane.  If  fluid  be 
present,  either  in  the  tube  or  in  the  tympanum,  a  bubbling 
or  gurgling  sound  is  heard.  If  the  t^TiijJanic  membrane 
be  2^erforated,  the  air  is  heard  to  whistle  thi-ough  the 
perforation. 

To  hear  these  sounds  in  the  tympanum  it  is  necessary- 
while  inflating  to  use  the  diagnostic  tube,  which  is  nothing 
more  than  a  piece  of  india-rubber  tubing  18  inches 
long,  one  end  of  which  is  inserted  into  the  patient's,  and 
the  other  in  the  Surgeon's,  ear. 

IIa^dng  thus  examined  the  condition  of  the  external  and 
middle  ear,  the  next  step  is  to  ascertain  if  possible  the  con- 
dition of  the  auditory  nerve.  If  a  vibrating  tuning-fork  be 
applied  to  the  vertex  of  the  head  in  the  middle  line  the  soimd 
is  heard  equally  in  both  ears.  In  this  case  the  soimd  is 
conducted  directly  to  the  labyrinth  by  the  cranial  bones. 
If  now  one  meatus  be  closed  by  the  finger,  the  sound  is 
heard  with  greater  intensit}'  in  that  ear.  The  explana- 
tion offered  of  this  phenomenon  is  that  many  of  the 
waves  of  sound,  prevented  from  escaping  through  tlie 
tympanum  and  meatus,  are  thrown  back  and  intensified. 
If,  then,  a  ])atient  who  is  deaf  on  one  side,  hears  tlie 
tuning-fork  better  ^-ith  the  affected  car,  it  may  be 
assumed  that  the  lesion  is  in  the  sound  -  conducting 
apparatus;  while  if  ho  hears  it  better  with  the  sound 
car,  some  affection  of  the  labyrinth  or  auditory  nerve 
may  be  suspected. 

Another  way  of  testing  the  condition  of  the  labyrinth  is 
to  place  the  vibrating  fork  on  the  mastoid  process  of  the 
affected  car,  and  when  the  ])atient  can  hear  it  no  longer 
for  the  surgeon  to  transfer  it  to  his  own  mastoid,  and  note 
if  ho  can  still  hear  it  himself.     There  are  certain  rare 
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exceptions  to  the  truth  of  Tvhat  is  here  stated,  but  it  is  im- 
possible to  cUscuss  the  subject  further  in  so  limited  a  space, 
lo  complete  the  exammation  of  a  patient,  test  his  hearing 
by  means  of  the  watch,  and  voice,  and  iinally  examine  the 
nares  and  pharynx  in  cases  where  there  is  reason  for  sus- 
pecting that  an  unhealthy  condition  of  these  parts  may  be 
the  exciting  cause  of  the  ear-mischief. 

I.  Diseases  of  the  External  Ear.  The  auricle  is 
liable  to  attack  from  various  diseases,  but  it  will  only  be 
necessary  here  to  notice  two  :  Eczema  and  Ha?matoma. 

Eczema  may  be   acute   or   chronic;     primary  or 
secondary  to  eczema  of  the  head.     In  the  acute  form 
there  is  great  redness  and  swelling  of  the  auricle-  it 
IS  hot,  tense,  aud  tender,  and  later  a  crop  of  vesicles 
appear  which  exude  a  serous  fluid   soon  drying  into 
crusts ;  these,  when  they  fall  off,  leave  a  raw  surface 
Acute  eczema  rarely  invades  the  meatus.    The  chronic 
vartthj  may  attack  the  whole  auricle  ;  more  frequently  it 
IS  limited  to  some  part  of  it.    There  is  little  or  no  redness 
the  surface  is  cby  and  saurfy,  and  fissured  in  places,  and 
the  disease  generally  spreads  into  the  meatus,  and  some- 
times even  to  the  drum-membrane.    In  such  cases  there 
is   more   or  less  deafness,  accompanied  it  may  be  bv 
tmrntus,  and  a  stuffy  feeling  in  the  ear.  Treatment.—ln 
the  acute  stage  apply  lead  and  opiimi  lotion,  or  powdered 
zmc  and  starch  in  equal  parts  ;  later,  useful  applications 
are   Imiinentmn    calcis,    or    nng.    hydrarg.  subchlor. 
I  oJ-  act  5.1  ).    li  the  parts  continue  red  and  swollen,  paint 
them  with  argenti  nitratis  (5SS.  ad  aq.  f^j),  and  then 
apply  powdered  boracic  acid,  or  ung.  hydrarg.  oxidi.  rub. 
(gi'-  ij-  ad  5j.).    Apphcations  to  the  meatus  must  be 
applied  with  a  small  bru.sh  ;  the  parts  should  be  washed 
with  oatmeal  instead  of  soap.     Conslitutivnal  treatment 
must  not  be  neglected. 

HvEMATOMA  AURi.s  may  occur  spontaneously  or  as 
tne  result  of  an  injury,  and  is  not  uncommon  among' 
the  insane.  It  consists  of  an  effusion  of  blood  betweeS 
t ne  cartilage  and  perichonchium  on  the  anterior  smiace  of 

^Lu-"'  ^"^''^  ""^'"^  I'ai'elv  fluctuating 

swelling,  varying  greatly  in  size.  The  skin  over  it  is 
o[  ainore  or  loss  livid  hue,  but  occasionally  is  hardlv 
dis,.,olouvr.d.  There  is  a  feeling  of  warmth  or  tingling 
but  rarely  of  pam.  After  time  it  gradually  beSs 
su,a  er  ami  niay  entirely  disappear.  Sometini^^S^^! 
puiates.    In  the  end  the  auricle  is  left  more  or  lis 
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deformed.  Treatment. — At  first  the  application  of  ice 
or  cooling  lotions ;  some  recommend  tapping  it  and  in- 
jecting iodine;  others  laying  it  open  and  dressing -n-ith 
a  weak  solution  of  carbolic  or  boracic  acid.  Of  comse,  if 
it  suppurates,  it  must  be  opened  fi-eely. 

II.  Diseases  of  the  meatus  : — Diffuse  entlamha- 
TION  is  caused  by  injury,  irritants  (such  as  picking  the 
ear),  or  sea-bathing.  There  is  redness  and  swelling  of 
the  skin  lining  the  meatus,  a  sense  of  fulness,  and 
throbbing  and  occasional  tinnitus,  followed  by  serous 
or  thin  purulent  secretion.  After  a  time  the  epithelial 
lining  becomes  whitish  and  soddened,  and,  on  syringing 
comes  away  in  flakes,  or  even  as  a  cast  of  the  meatus, 
leaving  the  sm-face  beneath  red,  and  frequently  oblite- 
rating the  demarcation  between  the  meatus  and  tym- 
panic membrane.  Earely  the  tympanic  membrane  may 
be  perforated.  There  is  pain,  increased  by  movements 
of  the  jaw  or  pressure  on  the  auricle,  and  sometimes 
fever.  Treatment. — In  the  early  stages  cold  compresses, 
and  a  leech  or  two  to  the  tragus;  and  antiphlogistics. 
As  soon  as  secretion  is  established,  instil  a  wann  solution 
of  boracic  acid,  and  later  equal  parts  of  alcohol  and  water, 
or  blow  in  powdered  boracic  acid.  If  the  discharge 
prove  obstinate,  the  surface  may  be  painted  with  a 
solution  of  nitrate  of  silver  (jss.  ad  fsj). 

Furuncles.  Small  boils  frequently  occur  in  the 
meatus  in  gouty,  anneniic,  and  diabetic  patients; 
also  in  those  whose  nervous  system  has  been  greatly 
taxed.  The  attack  begins  with  pain,  often  of  the  greatest 
intensity,  radiating  over  the  side  of  the  head  and  in- 
creased by  movements  of  the  jaw,  or  the  slightest 
pressure  on  the  auricle.  There  may  be  deafness  as  the 
result  of  closure  of  the  meatus,  not  otherwise.  ]-]x- 
amination  shows  little  or  no  redness,  but  one  or  inorc 
swellings,  often  closing  the  meatus.  These  are  exquisit(4y 
tender,  when  touched.  As  soon  as  the  abscess  bursts 
the  i)ain  subsides,  but  very  often  one  abscess  after 
another  forms,  till  the  patient's  life  b(>comes  a  Inmlcn  to 
liim  througli  pain  and  sleeplessness.  7'rr«///)f A]iply 
hot  fomentations,  a  leech  or  two  to  the  tiagus,  and 
instil  a  concentrated  solution  of  boracic  acid  in  alcohol. 
Often  a  plug  of  cotton  wool  soaked  in  glycerine  and 
laudanum,  and  gentlv  inserted  into  the  meatus  by  the 
aural  forceps  shown  at  Fig.  1<)2,  or  G ruber  s  medicated 
gelatine  bougies,  give  relief.    When  tlie  abscess  is  fully 
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formed  incise  it,  but  not  before,  as  early  incision  gives 
but  temporary  relief.  Tlie  general  health  should  be 
attended^  to,  and  full  doses  of  oi^ium  given  to  procure 
sleep.  You  Troltsch  recommends  arsenic  to  prevent  the 
recurrence  of  furuncles. 

Impaction  of  CERUJXEXmay  be  caused  bv  narrowing  of 
the  meatus,  cleaning  the  ears  with  the  end  of  a  towel  or 
ear-pick,  or  the  presence  of  a  foreign  body,  such  as  a  piece 


Fig.  1G2. — Aural  forceps. 

of  cotton  wool  inserted  into  the  meatus  and  forgotten. 
Ihe    c'hief  sijmj>tom  is  partial   or   complete  deafness 
generally  coming  on  suddenly.    There  may  be  tinnitus 
or  even  giddiness,  often  persistent  cough,  rarely  pain.' 
Sometimes  the  impaction  of  cerumen  is  really  due  to  a 
peculiar  laminated   desquamation  of   the   skin  of  the 
meatus,  which  becomes  mixed  with  wax,  and  thus  foi-ms 
a  plug.    lreatment.~lt  the  wax  be  not  very  hard  it  can 
be  at  once  removed  by  syringing  with  warm  water,  the 
auricle  being  pulled  backwards  and  upwards,  and  the 
nozzle  of   the  syrmge  directed  along  the  upper  and 
posterior  wall.    If  any  difficulty  be  experienced  in  re- 
moving the  wax  owing  to  its  hardness,  soften  it  first  by 
dropi,ing  into  the  ear  for  a  few  nights  a  warm  solution 
of  bicarbonate  of  soda  (gr.  x.  ad  f^j.)   After  removal 
gently  dry  the  meatus  with  a  cone  of  absorbent  wool  and 
let  the  patient  keep  a  piece  in  the  meatus  for  a  few  hours 
» noMY,;osjs  IS  a  chronic  inllammation  of  the  external 
auditory  meatus  due  to  the  presence  of  a  vegetal)lo  funmis 
Ihc  symidoui,  are  a  sense  of  fulness,  tinnitus  and  occa- 
sional vertigo,  more  or  h,ss  itching  and  occasionally  pni'i. 
On  examination  there  is  soon  ^.^  slight  serous  discharo-e 
ar,d  the  meatus  ccmtains  yellowish  or  blackish  Ha^oJ  mi 
nnoval  of  which  the  skin  beneath  is  found  to  be  rcd.lencd 
and  occasionally  bleeding.    The  Trmtmmt  consists  in 
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frequently  syringing  with  a  -wann  solution  of  percliloride 
of  mercury  (1  in  1000),  or  chlorinated  lime  {gv.  ij  ad  fsj), 
or  hyposuliihite  of  soda  (gr.  iv  ad  fsj),  and,  when  the 
meatus  is  thoroughly  freed  from  the  flakes,  instilling 
alcohol. 

AuaAii  EXOSTOSES  may  roughly  be  divided  into  the 
spongy  and  the  ivory. 

(o.)  The  Sjwngy  are  single  and  generally  pedunculated  ; 
are  most  commonly  found  at  the  junction  of  the  cartila- 
ginous and  bony  meatus,  are  rapid  in  growth,  follow 
suppm-ation  of  the  middle  ear,  and  are  fi-equently  the 
result  of  ossification  of  granulations.  Treatment. — They 
can  generally  be  removed  by  seizing  them  with  a  pair  of 
forceps  and  breakin  them  off. 

(6.)  The  ivory  exostoses  or  rather  hyperostoses  may  be 
single,  but  are  more  often  multiple.  They  vary  from 
ridge-like  elevations  to  rounded  tumoiu's  with  broad  bases : 
they  are  found  near  the  orifice  of  the  meatus,  more  or  less 
blocking  up  the  canal,  and  grow  slowly.  Syi^hilis,  gout, 
irritation  of  the  meatus,  and  sea-bathing  are  said  to  be  the 
exciting  causes.  Treatment. — They  should  not  be  interfered 
with  unless  they  cause  deafness,  by  completely  closing  the 
meatiis,  except'in  those  rare  cases  where  they  are  asso- 
ciated with  discharge.  In  such  cases  where  they  gi'eatly 
lessen  the  lumen  of  the  canal  they  should  be_  removed  to 
avoid  the  risk  of  pent-up  matter.  ■\\Tien  theii-  removal  is 
necessary,  this  should  be  done  by  means  of  a  chisel  and 
hammer,  or  the  dental  drill. 

III.  Diseases  of  T]rE  middle  ear:— Acute  catarkh 
may  be  started  by  any  condition  which  produces  acute 
naso-pharyngeal  catarrh,  such  as  a  severe  cold,  the 
exanthemata,  &c.  It  may  also  be  caused  by  sea-bathing, 
or  by  the  use  of  the  nasal  douche.  !>ymptoms. — The 
attack  begins  with  a  feeling  of  fulness  in  the  head, 
followed  by  pain,  which  varies  in  character  from  a  dull 
aching  to  a  severe  throbbing  or  stabbing  ;  there  is  more 
or  loss  deafness  and  sometimes  tinnitus,  and  even  giddiness, 
and  in  severe  cases  febrile  disturbance.  On  examination, 
the  membrane  shows  at  first  Imt  little  change  beyond  a 
slight  loss  of  lustre,  and  the  presence  of  a  fine  streak  of 
reil  along  the  ])ostcrior  edge  of  the  malleus-handle.  In 
severe  cases  the  posterior  .segment  of  the  membrane  and 
the  adjacent  meatus  arc  red,  and  this  redness  may  .spread 
over  the  entire  membrane  till  the  outline  of  the  malleus- 
handle  is  lost.    Vesicles  and  even  small  abscesses  may 
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form  on  its  surffice.    Later  the  epidermis  is  loosened  in 
-wMte  flakes,  and  finally  the  membrane  distinctly  bulo-es 
when  the  effusion  of   fluid  is  great.    The  Eustachian 
tube  is  closed  by  swelling  of  its  lining  membrane.  After 
some  days,  varj-ing  with  the  severity  of  the  inflammation 
resolution  begins,  or  the  fluid  (mucus  or  pus),  bursts 
through  the  membrane,  and  is  discharged  into  the  meatus. 
Treatment.— The  patient  should  be  confined  to  the  house' 
or  even  to  his  bed,  according  to  the  severity  of  the  attack! 
An  aperient  should  be  at  once  given,  and  an  astringent 
gargle.    If  the  pain  is  severe,  a  leech  or  two  should  be 
applied  to  the  tragus.    Cold  compresses  should  as  a  rule  be 
avoided,  but  hot  fomentations  are  grateful  to  the  patient 
and  generally  useful.    The  ear  may  also  be  gently  syrino-ed 
with  warm  water.    If  there   be  distinct  bulging  the 
niembrane  should  be  incised,  especially  if  the  pain  persists 
If  there  be  any  tenderness  over  the  'mastoid,  this  should 
also  be  leeched.    After  the  severity  of  the  symptoms  has 
subsided,  the  tympanum  should  be  inflated  daily  by  means 
of  the  air-douche,  and  if  the  discharge  continues,  the  ear 
si,-ringed  with  a  warm  solution  of  boracic  acid  (1—100) 
night  and  morning,  and  a  lotion  of  sulphate  of  zinc  (o-r  y 
ad  fsj),  or  equal  parts  of  rectified   spirit  and  water 
instilled  ;  or  after  syringing  with  warm  water  and  dryine- 
the  meatus  with  absorbent  wool,  powdered  boracic  acid 
may  be  blown  m.  If  the  catarrh  is  non-purulent  the  mem- 
brane is  rarely  perforated  ;  but  even  if  perforation  occurs 
the  aperture  speedily  heals  after  the  escape  of  the  fluid' 
Inflation  by  means  of  Politzer's  bag  should  be  continued 
with  decreasing  frequency  till  the  hearing  is  restored 

Chronic  purulent  catarrh  (popularly  called 
Otorrhcea),  follows  the  acute  form  of  disease.  After 
freeing  the  ear  from  discharge,  the  membrane  appears 
thickened,  yellowish  from  the  presence  of  sodden 
epithehum,  or  if  this  has  been  removed,  reddish  in  hue 
In  some  pai-t  of  it  a  perforation  can  usually  be  detected 
varying  m  size,  the  margins  granular  or  clean  cut  If 
lai-ge,  the  Immg  membrane  of  the  tympanum  can  also  be 
seen,  varying  in  colour  from  pale  pink  to  dark  red,  accord- 
ing to  the  degree  of  inflammation  present.  When  verv 
small  and  situated  anteriorly  the  perforation  sometimes 
cannot  l)e  seen,  but  its  existence  can  be  proved  hy  inflatiup- 
t.lie  tympanum  and  listening  with  tlio  diagnostic  tnho 
The  amount  of  .Icafncss  present  in  chroni.;  purulent 
catarrh  varies   gi'oatly.    There   is  rarely  tinnitus  but 
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giddiness  is  far  from  uncommon.  It  is  in  this  foiTn  of 
disease  that  patients  are  specially  liable  to  the  complica- 
tions which  will  be  considered  later.  Treatment. — After 
attention  to  the  general  health,  the  most  important  part 
of  the  treatment  is  great  cleanliness.  If  a  quantity  of 
half-dried  secretion  mixed  with  eiDithehal  debris  be  foimd 
in  the  meatus,  tliis  should  first  be  removed  by  the  instilla- 
tion of  warm  bicarbonate  of  soda  (gr.  x  ad  f^j)  for 
several  nights,  and  then  thoroughly  spinging  the  ear. 
Next  let  the  car  be  syi-inged  with  warm  boracic  acid 
night  and  morning,  and  after  dr}-ing  the  meatus,  blow  in 
powdered  boracic  acid.  If  this  treatment  be  imsuccess- 
ful,  then  try  an  alcoholic  solution  of  boracic  acid ;  or  if  this 
causes  pain,  it  may  at  first  be  diluted  with  an  equal 
cjuantitjr  of  water.  Or  sulphate  of  zinc  (gr.  x  ad  iy,]), 
or  acetate  of  lead  (gr.  iij  ad  15])  may  be  tried. 

If  the  perforation  be  large  and  the  mucous  membrane 
of  the  t_ympanum  much  swollen,  it  should  be  touched 
with  solid  nitrate  of  silver,  or  a  saturated  solution  of 
chromic  acid.  Often  when  the  discharge  has  ceased,  the 
membrane  remains  perforated,  and  there  is  considerable 
deafness.  In  such  cases  the  heaiing  may  be  gi-eatly 
improved  by  means  of  an  artificial  membrane. 

"\Vithout  here  discussing  how  the  artificial  membrane 


Fig.  1G3.— -Forceps  for  inserting  artificial  drum. 


Fig.  164. — Toj'nbec's  artificial  drum. 


acts,  it  is  sufficient  to  siiy  there  are  two  kinds,  known  as 
Yearsloy's  and  Toyiiboc's.  1,  Ycarnlri/'s  consists  of  a  ]nocc 
of  moistened  cotton  wool,  rolled  into  an  elongated  ]ilu,ir, 
and  ajjplied  with  a  ]iair  of  forceps  specially  dc^signcd  for 
the  purpose  (Fig.  H)3).  2,  'Toj/iibee's  consists  (Fig.  KH)  of 
a  disk  of  soft  india-rubber  with  a  piece  of  silver  wire 
attached  to  the  centre.  The  former  lias  the  advantage  of 
being  less  irritatii\g  to  tlie  ear,  and  can  be  moistened  with 
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medicated  fluids,  should  any  discharge  still  persist,  but  it 
has  the  ^disadvantage  of  being  more  difficult  to  apply 
loynbee  s  is  easily  applied,  but  is  more  irritating  to  the  ear 
I  here  are  various  modifications  of  Toynbee's,  the  best 
being  Gruher  s.  It  is  impossible  to  tellm  any  given  case 
Avhether  the  artificial  drum  will  succeed;  this  can  only 
be  ascertained  by  trial.  When  successful  the  artificial 
druni  should  only  be  worn  at  first  for  a  few  hours.  The 
length  of  time  should  gradually  be  increased  as  the 
ear  becomes  accustomed  to  its  presence.  It  should  always 
be  removed  at  night. 

Various  complkatlons  may  arise  in  the  course  of  chronic 
purulent  catarrh.  These  are  1 ,  polypi ;  2,  mastoid  disease ; 
6,  caries  and  uecro.sis;  4,  meningitis  and  cerebral  abscess' 
and  o,  phlebitis  and  septicEemia. 

(1.)  Polypi  may  grow  from  the  tympanic  membrane, 
U-LTr.^  \^''  tympanic  cavity.  Only  the  last  arc 
t  ue  polypi  the  others  being  granulations  ;  but  for  brevity 
they  will  all  be  classed  under  the  name  of  polypi  They 
vary  much  m  size,  being  sometimes  not  larger  than  a  mus- 
tard seed,  at  other  times  large  enough  to  project  beyond 
the  external  onface  of  the  meatus.  They  are  usually  blight 
red  m  colour,  but  may  be  pale  pink,  and  when  vely  la?ge 
greyish-yellow.  They  bleed  more  or  less  readil/when 
touched.  The  diagnosis  is  easily  made,  but  care  muTt  be 
taken  not  to  mistake  a  swollen  and  vascular  membrane 
for  a  polypus  In  case  of  doubt  the  mobility  of  the  latter 
^vhen  touched  with  a  probe,  will  settle  the  iioint.  T^^Ti- 
w«i  -Polypi  growing  from  the   tympanic  membrane 

should  be  destroyed  with  a  saturated' solution  of  chSmic 

acid  applied  by  means  of  a  piece  of  cotton-wool  twisted 

round  a  fine  pair  of  for-  i-wioieu 

ceps  (Fig.  162).  When 

the  growth  si)rings  from 

the  meatus,  and  is  not 

too  far  in,  it  can  easily 

bo  pinched   off  with  a 

pair  of   aural   forceps ; 

when  deeper  in,  it  can  b(i 

scraped  off  with  a  small 

sharp  spoon.     Those  of 

larger     size,  especially 

when  arising  in  the  tyin 

by  the  snar(;  (Kin..  ](j.3|_ 

long  duration,  and  iimi 


>u.s  snare. 


removed 


panic  cavity,  sliould  bo 
If  tlie  .L;-ro\vtli  be  of  hir' 
in  slructurc,  it  is  most  easily 
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removed  by  seizing  it  with  a  pair  of  dressing-forceps, 
and  slowlj'  twisting  it  round  on  its  own  axis.  Care  must 
be  taken  to  fix  the  patient's  head,  to  avoid  sudden  move- 
ment on  his  part.  However  removed,  the  root  of  the 
polyiDUS  must  be  touched  with  a  saturated  solution  of 
chromic  acid  or  pei'chloride  of  ii'on  till  it  is  quite  de- 
stroyed. Dm-ing  the  time  occupied  in  destroying  the 
:'oot,  the  ear  must  be  syringed  twice  a  day  with  wann 
water,  and  alcohol  dropj^ed  into  the  meatus  and  retained 
there  some  minutes. 

(2.)  Mastoid  disease.  Not  unfrequently  inflammation 
of  the  tympanum  spreads  to  the  mastoid  cells.  The 
symptoms  are  deep-seated  pain,  tenderness  on  pressure, 
and  when  the  periosteum  is  involved,  redness  and  swell- 
ing; and  the  ear  projects  more  or  less  im duly  from  the 
side  of  the  head.  In  many  cases,  after  a  while,  there  is 
fluctuation,  and  on  opening  the  abscess,  the  bone  beneath 
is  felt  to  be  bai-e.  Sometimes  there  is  a  fistulous  opening 
communicating  with  the  mastoid  cells.  If  the  abscess  is 
not  opened,  the  matter  may  bm-row  downwards  beneath 
the  sterno -mastoid,  or  backwards  beneath  the  muscles 
attached  to  the  occiput.  In  severe  cases  there  may  be 
signs  of  cerebral  irritation.  Sometimes  the  signs  are 
very  obscure,  there  being  little  indication  of  the  mischief 
beyond  deep-seated  pain,  tenderness  on  making  firm 
pressure,  and  some  fever.  It  is  in  such  cases  that  the 
matter  may  burst  into  the  cranial  cavity.  Occasionally 
tlie  inflammation  subsides,  while  the  inflammatory  pro- 
ducts ossify,  and  convert  the  mastoid  cells  into  solid 
bone.  Ircatmott. — In  the  early  stages  airily  hot  fomen- 
tations and  leeches,  and  as  soon  as  iluchiatiou  can  be 
detected,  make  a  free  incision  into  the  swelling,  and 
encourage  the  discharge  from  tlie  tympanum  by  frequent 
syringing  with  warm  water.  In  obscure  cases,  if  the 
pain  persists,  and  the  temperature  keeps  above  the 
nonnal,  tropliine.  There  is  little  danger  in  trejihiniiig 
the  mastoid  cells,  if  care  be  taken  to  avoid  wounding  the 
lateral  sinus. 

(3.)  Caries  axd  >-ECHf)STs.— The  parts  of  the  tcni]ior;il 
bono  mo.st  fretiuontly  attacked  are,  the  mnstoid  ]iroccss. 
the  posterior  wall  of  the  meatus,  and  the  roof  of  the  tym- 
panic cavitv.  It  is  genei-ally  easy  to  make  a  diagnosis, 
1)ut  Avhcn  the  deeper  parts  nre  alfectcnl  i(  niiiy  not  lie 
liossible  to  do  so  with  certninty.  The  ])oints  thiit  will  h(-lp 
the  surgeon  are,  facial  palsy,  the  persistence  of  often- 
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sive  cliscliarge  iu  sj)ite  of  cleanliness,  and  granulations 
resisting  all  attempts  at  destruction.  Even  then  it  maj- 
be  necessary  to  put  the  patient  under  an  auassthetic,  and 
carefull^y  examine  with  a  probe.  Treutinaii. — If  the 
diseased  bone  can  be  reached  without  fiu'ther  injiuing  the 
hearing,  it  should  be  freelj^  scraped  or  removed. 

(4.)  Mexingitis  and  CEREBKiSi  ABSCESS. — Although 
meningitis  and  cerebral  abscess  may  supervene  in  the 
coiu'se  of  aciite  piuailent  catarrh  of  the  middle  ear,  it  is 
generally  in  the  course  of  the  chronic  disease  that  they 
arise.  If  in  the  coui'se  of  chronic  suppm'ation,  headache, 
rigors  and  rise  of  temperature  supervene,  we  may  sti'onglj'- 
suspect  intracranial  mischief,  and  if  in  addition  there  is 
photophobia,  sluggish  pupils,  and  optic  neuritis,  the  dia- 
gnosis is  all  but  certain.  Treatment. — If  the  seat  of  the 
abscess  can  be  localized  with  any  ^n'obabilitj'  (see  jd.  34G), 
the  skull  should  be  trephined,  and  an  attempt  made  to 
reach  the  pus  (see  p.  350). 

(5.)  Phlebitis  and  septicemia. — When  phlebitis  fol- 
lows chronic  suj^puration  of  the  middle  ear,  the  veins 
usually  involved  are  the  lateral  sinus  and  internal  jugular. 
When  the  jugular  is  involved,  there  is  tenderness  ovei' 
the  course  of  the  vein,  and  sometimes  swelling  of  that 
side  of  the  neck.  For  the  sj'mptoms  of  sepiiccv.mia,  see 
p.  144. 

Chronic  non-purulext  catarrh. — By  far  the  large.st 
propoi'tion  of  cases  of  deafness  met  with  are  due  to 
chronic  catarrh.  So  many  pathological  conditions  are 
included  under  this  heading,  that  it  is  inijjossible  to  do 
more  than  give  a  very  ge:ieral  outline  of  the  symjitoms. 
The  affection  nvj^y  result  from  an  acute  attack,  but  more 
generally  is  a  chronic  affection  from  the  very  hrst. 
Heredity,  syphilis,  gout,  rheumatism,  and  gestation,  arc 
predisposing,  and  perhaps  in  some  cases,  exciting  causes. 
Ijarge  doses  of  r^uinine  long  continued,  may  also  be  an 
exciting  cause.  The  disease  at  first  progresses  so  in- 
sidiously, as  often  to  I'emain  unsus])ected  for  some  time. 
In  many  cases,  tinnitus  is  the  first  and  perhaps  for 
a  time  the  (mly  syni])t<)m.  More  often,  however,  the 
earliest  symptom  is  slight  dilllculty  of  hearing  general 
conversation;  later  there  is  tinnitus,  at  lirst  intermittent, 
aftoi-wards  persistent.  (Jradually  the  deafness  iiujroases 
till  it  becomes  marked.  Tliis  deainess  varies  gi-eatly  with 
the  state  of  the  W(;atlier  .and  th(!  jiaticnt's  gvneral 
health.    There  is  7'arcly  pain,  and  wlien  pr(;sen't,  it  is 
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transient,  and  never   severe.    There  is   often  a  sense 
of  tightness  in  the  head,  and  a  feeling  as  if  the  ears  were 
stopped  with  cotton  wool.    Sometimes  there  is  giddiness, 
and  some  patients  hear  perfectly  in  a  vibrating  noise,  as 
for  instance  in  a  railway  carriage.    On  inspection  the 
meatus  is  dry  and  shining;'  and  occasionally  it  contains  im- 
pacted cerumen,  the  removal  of  which  however  brings  no 
improvement  in  hearing.    The  membrane  varies  greatly 
in  appearance.  At  times  it  is  normal,  oftener  more  or  less 
opaque  ;  rarely  is  there  any  sign  of  congestion.    The  an- 
terior segment  maybe  retracted,  the  handle  of  the  malleus 
beino-  sharply  defined,  or  the  eiitii-e  membrane  may  be 
cupped,  and  the  handle  drawn  inwards  and  backwards. 
Opacities,  calcareous  deposits,  and  thinned  spots  are  often 
seen.    The  cone  of  light  may  be  altered  in  direction,  may 
be  broken  into  points,  or  'may  disappear.  Ehmoscopic 
examination  may  show  the  naso-pharyugeal  mucous  mem- 
brane swollen,  congested,  and  granular,  or  pale  and  diy. 
Adenoid  vegetations  may  be  present.    The  Eustachian 
orifice  may  be  obliterated 'by  cicatricial  bands,  or  variously 
distorted.    Inflation  may  prove  the  canal  patent,  or  more 
or  less  obstructed.    If  the  lab^Tinth  be  not  seriouslv 
involved,  the  tuning-fork  is  heard  louder  in  the  affected 
ear.    Treatment— The  nasal  cavitj'  and  pharynx  should 
be  examined  and  as  far  as  possible  restored  to  a  healthy 
condition   (see   diseases   of  nose   and   pharynx).  The 
patency  of  the  Eustachian  tube  must  be  restored,  if  possible, 
by  means  of  the  air-douche,  catheter,  or  electric  bougie. 
The  nostrils  should  be  syringed  through  witli  ^^■arln  saline 
solutions,  and  astringent  gargles  wlien  necessary  should  be 
-riven  or  the  throat  painted  wath  nitrate  of  silver,  chloride 
of  zinc  or  glycerine  of  tannin.    If  these  means  fail,  the 
chloride  of'^^immoniuin  inhaler  may  bo  tried,  or  medicated 
fluids  may  be  injected  into  the  tympanum,  such  as 
bicarbonate  of  potass,  ioilide  of  potassium,  vapour  of 
iodine,  or  pilocarpine,  although  I  cannot  sav  1  have 
observed  much  benefit  from  their  use.    Some  Surgeons 
recommend,  in  obstinate  cases,  ]>erforating  the  jucmbrane, 
and  dividimr  the  tensor  tympani.  the  posteiior  fold,  or 
the  anterior  ligament  of  the  malleus. 

IV  DisEASKs  OF  TJiv.  iXTKiiXAT-  Our  knowledge 

of  diseases  of  the  internal  ear  is  still  so  impertect,  and 
our  means  of  treatment  so  inadequate,  that  this  part  ot 
the  sul)ieet  need  not  be  discussed  at  any  great  length. 
l)isca.sesof  the  internal  ear,  although  often  primary,  are 


MENlilRE's  DISEASE— AUDITORY  VERTIGO.  483 

more  frequently  secondary  to  diseases  of  the  middle  ear. 
Ihe  causes  are:—!.    General  diseases  of  tlie  system 
espewally  the  zymotic  diseases,  such  as  scarlet-fever' 
measles,  mumps,  typhus,  diphtheria,  &c. ;  also  anaemia, 
Jactation    and   especially   syphilis.    2.  Extension  from 
the  middle  ear,  either  directly,  or  indirectly  by  causing 
reflex  vaso-motor  changes  in  the  lab^Tinth.    3.  Intra- 
cranial mischief,  such  as  aneurism  of  the  basilar  artery 
meningitis,  abscess,  or  tumom's.    4.  Sudden  loud  noises 
such  as  heavy  artillery  firing.    5.  Great  emotion  ;  and  6. 
Continued  use  of  large  doses  of  quinine.  The  chu'f  joints  of 
dmgnoshc  value  are  :-l   The  vibrating  tuning-fork  placed 
on  the  middle  line  of  the  head  is  heard  less  distinctly 
7f  nV  9         T'  °'  ears  be  affected,  is  not  heard 

+1^       v  .  u     tuning-fork  when  it  has  ceased  to  be  heard 
through  the  cranial  bones,  can  still   be   heard  when 
placed  opposite  the  meatus.    3.  The  tuning-fork  when 
It   has  ceased   to  be  heard  by  the    patient,  can  still 
be   heard  by  the  Surgeon.     4.  The  patient  hears  the 
tick  of  the  watch  proportionately   better  than  speech 
o.  ihere  is  generally  nausea   or   vomiting,  giddiness 
and  always  tmnitus     None  of  these  signs  and  .^^mptoms 
when    aken  separately  are  of  much  "value,  but  when 
taken  together,  they  are  strong  presumptive  evidence  of 
mischief  m  the  internal  ear. 

.  MEXii:RE's  DISEASE  is  a  sudden  htemorrhagic  effusion 
into  the  labyi-mth.    The  are    vei'y  maS 

Ihe  patient  whose  hearing  was  perfect  before  the  attack 
IS  suddenly  seized  with  intense  tinnitus  and  giddiness 
often  so  great  as  to  cause  him  to  fall.    The  giddiness' is 
to  lowed  by  nausea  or  actual  vomiting,  faintness,  and 
cold  sweats.    On  recovering  somewhat,  he  finds  he  is 

off  bTt  ?hrr  ^-^^1         ^'"^  l^^ter  passes 

ott,  but  the  tinm tus^  and  deafness  persist.    If  the  deafness 
1^   absolute,    the   tinnitus   may   eventuaUy  disappear 
iniZS':;  ^"^"^i^^'^, I-ta..ium,LbcutaES 

Wf.  t,  o  ,r  ''f  T"';'^f I  electricity  are  recommended  ; 
is  useless.  ^■^^^^"""g  tlie  hearing 

Auditory  vektkjo  is  characterized  "by  a  sonsiHrm 
o  motum,  rof,.rrod  by  the  patient  either  to  himself  o  to 
surrounding  objects,  which  scorn  to  revolve  in  c'ert-un 
clefincd  pianos  "  (McBride).  Tl,o  attacks  arc  gemn-lt 
paroxysmal,  but  often  tlioi'o  is  inore  or  1n^«  f  "l 
giddiness,  with  occasional  oxacerbatij;;:    As  ma/i^t;!;;! 

J  I  2 
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above,  auditory  vertigo  is  a  prominent  symptom  in 
Meniere's  disease,  but  many  causes  may  give  rise  to  me 
symptom,  sucli  as  (a)  increased  pressui-e  on  the  secondarv 
membranes  of  the  tympanum  induced  by  accumulations  oi 
wax  in  the  meatus,  forcible  syringing,  or  retraction  ot 
the  membrana  tympani  due  to  obstruction  ot  tne 
Eustachian  tube;  (&)  fluid  accumulations  m  the  tym- 
panic  cavity  ;  (c)  vascular  and  nervous  changes,  or 
iffusion  and  secondary  formations,  m  the  labyrinth 
itself;  (d)  intra-crauial  lesions;  (e)  dyspepsia,  and 
(f)  such  drugs  as  quinine  and  salicm.  Ireatment  — 
The  treatment  consists  in  finding  the  cause,  if  possible, 
and  attempting  to  remove  it.  When  Jbis  is  unposs^^^^^^^ 
large  doses  of  bromide  of  potassium,  alone  or  combmed 
with  hydrobroniic  acid,  will  be  found  most  ethcacious^ 
Next,  quinine  in  large  doses,  but  this  must  be  carefuUv 
watched;  and  lastly,  the  use  of  the  contmuous  current  of 

'^^  Tinnitus  axjkium  arises  under  most  varied  conditions. 
The  sounds  complained  of  are  very  numerous,  but  maj 
be  divided  into  ringing,  rushing,  bubbbng,  and  p  - 
sating    sounds.      Any     abnormal    condition    ot  the 
auditory  apparatus  will  produce  it,  such  as- 1,  accumu- 
lations of  wax  pressing  on  the  drum  membrane,  2,  in- 
creased intra-labvrinthine  tension,  from  undue  pressure 
on  S  fenestra. -  (either  by  fluid  in  the  tvmpamim  or 
?  traction  of  the  membrana  tympani  through  obstruction 
of  the  Eustachian  tube),  or  lastly,  hypercemia  ot  o 
athological  change  in,  the  labp-mth.    But  m  addition 
to  these  local  causes,  tinnitus  may  be  produced  by  caiises 
acting  at  a  distance,  such  as  ana-mia  chlorosis,  pulsating 
Exophthalmos,  aneurism  of  the  vertebral  avlei,  ce^^^^^ 
disease  large  doses  of  qmumo.  or  salicm     I  ,eatmcnt. 
in  every  case  it  is  important,  if  possible,  to  ascertain 
whetrer'the  cause  is  to  be  found  in  some  derange.n^^ 
the  auditory  apparatus,  or  elsewhere.    If  the  ^-^^^c 
tno  auuiL  .  ^      i  -^3]^  to  relieve  or  cure  the 

itus  denSids  on  general  anaemia,  s..nic  form  of  iron. 
^  SZll  diet"  and  the  addition  of  stimulants  may 
sniflS  to  effect  a  cure.    If  there  be  hypera^sth.^.. 
f   tho    nervous    svstem.  the  bromides  are  indicated 
with  the  add  tinn  of  hvdrobroniio  acid,  if  the  singing  is  ot 
ul  at  lu.  character.    Tinnitus  frequently  occui-s  m 
JatE  0  %  rheumatic  diathesis,  and  in  such,  anti- 
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rheumatic  treatment  is,  of  course,  indicated.  Other  re- 
medies failing,  the  Surgeon,  empirically,  may  try  chloride 
of  ammonium,  nitrite  of  soda,  and  lastly,  "the  con- 
tinuous current  of  electricity. 


DISEASES  or  THE  EYE. 


By  Walter  H.  .Jessop,  M.l].,  F.R.CS.,  Surgeon  to  the  Central 
London  0;j]itli;ilmic  Hospital. 

Physical  exajiinatiois-  of  the  eye. -For  the  com- 
plete and  thorough  examination  of  the  eye  it  is  neces- 
sary that  it  should  be  examined :—(!)  by  the  unaided 
eye  or  by  focal  illumination  :  (2)  by  the  ophthalmoscope; 
(3)  for  acuteness  of  vision,  fields  of  vision,  colours,  and 
tension.  In  all  cases  where  possible  each  observation  on 
the  one  eye  should  be  repeated  on  the  other  for  com- 
parison. 

1.  Seat  the  patient  in  front  of  a  window,  or  in  a  dark 
room  with  the  lamp  to  the  left  and  about  two  feet  in  front 
of  him  and  direct  and  concentrate  the  hght  on  his  eye  by  a 
biconvex  lens  of  about  2i  inches  focal  length  ( fucal  iUumina  - 
tion).  First  look  at  the  lids,  and  tell  him  to  open  and  shut 
them,_  also,  with  the  eye  open,  to  execute  the  various  com- 
plete m,  out,  down  and  up  movements  of  the  eve  to  test  the 
extrinsic  ocular  muscles.  Along  the  edges  of" the  lids  look 
for  the  puncta  which  ought  to  be  applied  close  to  the  ocular 
conj  unctiva.  Press  near  the  inner  can  thus  over  the  lachry- 
mal sac  to  see  if  any  discharge  passes  through  the  puncta. 
Evert  the  upper  lid  to  examine  its  conjunctival  surface  by 
directing  the  patient  to  look  down  to  the  ground,  laying 
a  probe  horizontally  on  the  surface  of  the  lid  and  then 
taking  hold  of  the  la.shes  and  turning  the  lid  over  the 
probe.  ]  'uU  down  the  lower  lid  to  examine  its  coniunctival 
surface. 

The  ocular  conjunctiva  should  be  transparent-looking 
and  a  few  small  vessels  should  be  seen  tlii-ongh  it  per 
foriitmg  the  white  or  bluish  sclerotic.    Just  .'xternal  to 
the  inner  caiithiis  is  a  small  greyish-red  ])rojection  the 
rurinu'U  and  extending  from  it  a  pinkish  fold,  the  vlka 
semiluiiuriH. 

The  vessels  seen  in  inllummations  of  the  eye  mav  be 
dn'ided  into  the  following:--].  The  ;>orf,r/or  r-o«/,..cL,/. 
1  hese  are  genern lly  bn.^k  red  „,  colour,  tortuous;  n,ovuble 
with  the  coiijunctivii,  and  dis;ip[)ea.r  on  ])ressui'e.    2.  The 
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suh-conjundivul  are  'branclies  or  radicles  of  the  anterior 
ciliary  vessels  and  are  divided  into  the  perforatiiKj  and 
the  episcleral.  The  perforating  arteries  stop  about  i  inch 
from  the  corneal  margin,  and  are  well  seen  in  glaucoma  ; 
the  episcleral  arteries  form  a  pink  zone  of  straight  parallel 
vessels  {circitmcorneal  zone)  not  disappearing  on  pressui-e, 
and  are  well  marked  in  iritis  and  keratitis  ;  the  episcleral 
veins  are  dark,  dusky  looking,  often  in  limited  patches  and 
are  found  in  cyclitis,  scleritis,  &c.  3.  Theanienor  conjunc- 
tival are  superficial  branches  of  the  anterior  ciliary.  They 
are  bright  red  in  colour,  found  near  the  corneal  margm, 
and  indicate  superficial  corneal  mischief. 

Next  examine  the  cornea,  the  depth  and  contents  of 
the  anterior  chamber,  and  the  iiis  as  to  its  colour-,  polish 
and  pupillary  aperture.  , 

The  normal  pupil  is  from  S'o  to  5  mm.  m  diameter, 
circular,  regular,  slightly  to  the  nasal  side  of  the  centre  of 
the  cornea,  and  equal  to  and  varying  with  its  fellow  under 
different  degrees  of  illumination.  The  pupil  should  con- 
tract:—on  light  being  thrown  into  the  same  eye  {dtrect 
light  reflex),  on  light  being  thrown  into  the  opposite  eye 
(consensual  light  reflex),  and  on  accommodation  or  on  the 
convergent  movements  of  the  eye  associated  with  accom- 
modation [accommodation  reflex).  It  should  dilate  on  one 
or  both  eyes  being  shaded,  and  also  on  stimulation  of  a 
sensory  nerve  (se??sor?/7-fi/Zex).  Atropine,  homatropmc,  &c. 
produce  a  dilated  pupil  [mydriasis)  inactive  to  any  of  the 
reflexes ;  cocaine  produces  mydriasis,  but  the  pupil  stiii 
acts  to  the  contraction  reflexes  ;  eserine,  pilocarpine,  &c. 
produce  a  contracted  pupil  [miosis)  always  dilating 
slightly  on  shading  or  on  relaxation  of  accommodation. 
The  pupil  is  influenced  by  the  blood  supply,  and  if  there 
is  congestion  of  the  iris  it  is  contracted  [congr^twn  mwms). 

2  Examination  tvith  the  ophthalmoscope.— The  ophthal- 
moscope in  its  simplest  form  consists  of  a  silvered  gh^ss 
concave  mirror  of  about  20  centimetres  focal  leng  h,  with 
a  central  apertrn'o  [sight  hoh^  of  a  K.ut  3  millimetres 
diameter,  fitted  on  a  suitable  handle.  If  needed  foi 
estimation  of  refraction,  lenses  are  arranged  to  pass  be- 
hind the  sight  hole.  The  methods  of  using  it  are  divuled 
into  («),  direct,  and  (/-),  /«c7/;rr/  and  are  much  easier 
UhVdilated  pupil,  and  for  tins  object  homatropmc 
or  homatropine  and  cocaine  should  bo  1. 
(a  )  To  use  the  direct  method  the  patient  should  be  sitting 
down  witli  tho  light  at  first  just  above  and  behind  the 
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head,  the  obsen^er  being  about  foiu'  feet  away.  Throw  tlio 
reflection  of  the  light  from  the  ophthalmcjscope-mirror 
through  the  pupil,  and  observe  through  the  sight  hole  the 
pupillarj'  area  as  a  red  colour  {red  n-Jlex).   On  now  slowly 
rotating  the  mirror  horizontally  and  vertically  a  shadow 
IS  seen  if  the  refraction  is  abnormal  (ametropia),  and  this 
shadow  moves  in  the  same  cbrection  as  the  mirror  in 
myoiua,  and  in  the  opposite  direction  in  hjqjermetropia 
and  in  myopia  of  less  than  one  dioptre.  {IMiiioscojjy.) 
Approacliing_  closer  to  the  patient  examine  the  media, 
and  observe  if  any  objects  other  than  retinal  vessels  are 
seen.    If  so,  on  telling  the  patient  to  move  his  eye  in 
different  directions,  these  objects,  which  are  usually  of 
a  dark  colour,  will  float  about  if  they  arc  in  the  vitreous. 
The  lamp  should  next  be  moved  ou  a  level  with  the 
patient's  head  and  on  the  same  side  as  the  eye  under 
examination.    On  now  bringing  the  ophthalmoscope  to 
about  2  inches  from  the  patient's  cornea,  and  at  the  same 
time  relaxing  yoiu'  own  accommodation  and  tellin  g  him 
to  look  into  the  far  distance  and  move  his  eye  about  as 
you  direct,  inspect  the  details  of  the  fundus.    If  the 
patient  has  an  error  of  refraction  it  is  necessary  to  correct 
it  by  a  siiitablo  lens  behind  the  sight  hole.    Now  place  a 
lens  of  nine  dioptres  behind  the  sight  hole  and  investigate 
the  vitreous  and  the  posterior  part  of  the  lens,  and  one  of 
twenty  dioptres  to  see  the  cornea,  anterior  chamber,  iris 
and  anterior  part  of  the  lens. 

(/a)  The  indirect  method  is  perhaps  easier  to  a  beginner 
and  gives  an  extensive  and  rapid  view  of  the  fundus,  but 
IS  not  so  accimite  as  to  minute  details.  At  a  distance  of 
18  inches  look  through  the  sight  hole,  voiu'  right  eye  at 
the  patient's  right  eye,  and  vice  versa,  teUing  him  to  look 
into  the  far  distance  (to  relax  his  accommodation),  in  the 
same  direction  as  the  hiigers  holding  the  ophthalmoscope 
li'  the  disk  is  to  bo  exanuned,  or  at  the  sight  hole  if  the 
yellow  spot  region  is  to  be  investigated.  After  obtainino^ 
tlie  red  reilox,  luild  up  a  lens  of  about  2^  inches  focal 
hmgth  betw(!cn  you  and  the  jiatient  and  at  about  2!,  inches 
from  the  patient's  eye;  an  inverted  view  of  the'^l'undus 
will  1)0  thus  oljtiiincil. 

The  following  are  the  chief  details  to  b(M)bs(^rv(ul  in  the 
normal  Inndus.  The  n/dir.  di^h  is  greyish-pink,  lin-lLtrr 
than  the  I'ost  of  the  fundus,  and  nearly  circular  in  shaijc  • 
its  centre  is  sometimes  stippled  {lamina  crihrvs,,),  imd 
olten  d.^prcss(Ml  {^>lu,sini,ujicid  rnp),  with  the  retinal  vessels 
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dipping  into  it.  The  periphery  of  the  disk  is  usually 
lighter  in  colour  {scleral,  ring)  and  often  bordered  in  part 
by  pigment.  Occasionally  an  opaque  ■s^'hite  striated  patch 
radiating  from  the  edge  of  the  disk  is  seen  with  its  margin 
gradually  thinning  out  {opaque  nerve  fibres).  The  rest  of 
the  fundus  is  bright  red,  with  the  retinal  vessels  on  it, 
and  sometimes  the  choroidal  yessels  seen  plainly  as  a 
network  and  of  a  lighter  colom-  than  the  retinal  vessels. 
At  the  yellow  spot  the  choroidal  red  is  generally  deeper  in 
colour,  and  there  are  no  blood-vessels.  The  retinal  arteries 
are  generally  smaller  and  lighter  in  colour  than  the  veins; 
both  usually  divide  at  a  short  distance  from  the  disk  into 
superior  and  inferior  temporal  and  nasal  branches.  The 
retinal  veins  can  often  bo  seen  to  pulsate  even  in  health, 
and  by  pressing  on  the  eyeball  mththe  finger  the  arteries 
can  generally  be  made  to  pulsate  also. 

3.  Acuteitess  of  vision. — Snellen's  te.st-types  are  those 
usually  employed  for  testing  vision,  and  are  constriicted  so 
as  to  be  seen  under  the  smallest  visual  angle  (o  minutes). 
Place  the  patient  at  (3  metres  from  the  distance  type,  and 
if  his  vision  is  normal,  he  ought  to  read  the  smallest 
letters,  numbered  6  on  the  types.  His  vision  is  thus  called 
%  or  1.  If  he  only  reads  the  top  letter  it  is  or  i,  and 
so  on.  If  the  patient  is  under  45  give  him  the  reading 
types  arranged  on  the  same  plan,  and  find  out  the 
smallest  he  can  read,  and  at  what  distance,  thus  finding 
his  near  point  and  accommodation.  If  ho  is  too  blind  to 
see  the  type  h'old  your  fingers  before  his  eye,  and  mea- 
sure the'  greatest  distance  at  which  he  can  count  them, 
bailing  this  shade  his  eye.  and  then  throw  light  into  it, 
and  see  if  he  has  itercejition  of  light.  If  a  ])aticnt  has 
only  perception  of  light,  the  observer  should,  by  means  of 
the"  ophthalmoscope-mirror  in  a  dark  room,  throw  light 
on  to  the  different  parts  of  bis  fundus  to  see  if  all  are 
equally  perceptive  {  projection). 

The'  //^/^/^•  (;/  rision  for  white  and  colours  may  now  bo 
t'oiuid  out  by  tlie  i)erinietor,  or  roughly  by  the  fingers. 
Any  spots  of  the  field  in  Avhich  the  obj.'ct  used  is  not  seen 
are  called  scoiomolo.  The  mlonr  rision  is  ns>ially  estimated 
by  coloured  wools. 

'  /nfra-dcnlar  tcnsiioi  may  be  estimated  by  instruments 
called  tonometers,  or  by  the  fingers;  the  latter  is  the 
usual  way,  and  is  eirected  bydirecfing  the  patient  to  look 
down  on  the  ground,  and  then  jialjiatiug  the  eyeball  with 
both  index  finu:ers  through  the  n]iperlid.  Certain  degrees 
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of  tension  have  been  recognised,  tlie  firm,  tense,  semi- 
fluctuating  feeling  of  tbe  normal  eye  being  taken  as  the 

mean,  and  are  denoted  +1,         -f-3,  —1,   2,  —3. 

I.  Diseases  of  the  eyelids  and  lachWmal  appaha- 
Tus.— Ciliary  Bleph.ieitis  {Tinea  Tarsi)  is  the  most 
common  inflammatory  affection  of  the  lids  ;  it  is  usually 
chronic,  and  occurs  especially  m  ill-fed,  hypermetropic, 
or  strumous  children.    The  are  redness  of  the 

cihary  border  of  the  lids,  and  either  an  eczematous  condi- 
tion of  the  border,  or  more  commonly  inflammation  and 
vesication  of  the  hair  follicles  with  stunted  and  mis- 
placed cilia,  followed  by  scarring  of  the  edge  of  the  lid 
and  shght  eyersioii.  The  best  trmtment  is  an  alkaline 
lotion,  as  bicarbonate  of  soda,  and  a  weak  mercurial 
ointment  applied  along  the  edges  of  the  lids  night  and 
mornmo-;  m  bad  cases  removal  of  the  lashes  and  painting 
the  border  of  the  lid  with  nitrate  of  silver  solution. 

_  The  eyela.shes  may  be  the  seat  of  the  pediculus  pubis 
gnang  rise  to  a  condition  which  may  simulate  ciliary 
blepharitis  rf  there  has  been  much  irritation 

Meibomlus-  Cyst  {('/mla.ion)  is  the  most  common  form 
of  tarsal  tumour  and  is  due  to  chronic  inflammation  of 
the  fundus  of  a  Meibomian  gland.  It  occurs  as  a  small, 
hard,  painless  swelling,  with  the  skin  of  the  lid  freely 
movable  over  it.  On  the  conjunctival  surface  of  the  lid 
there  IS  usuallv  a  bluish-grey  discolom'ed  spot,  due  to 
thinning  of  the  tissues.  A  crucial  incision  should  be  made 
through  this  spot,  and  the  semi-fluid  contents  evacuated 
by  pressure  or  by  a  small  spoon.  These  cysts  have  no 
cyst  wall,  are  generally  niultii)le,  most  common  in  youno- 
adults,  and  are  very  ])rone  to  suppurate. 

Stye  {hordm/nm)  is  a  locdized  inflammation  of  the 
cellular  tissue  r,f  the  lid  usually  about  a  cilium,  but 
sometimes  m  connection  with  the  duct  of  a,  Meibomian 
glaiul.  It  -ives  rise  to  throbbing  pain,  and  swelling  and 
redema  of  the  lid  ;  it  is  usually  succeeded  by  other.?,  and 
is  due  to  some  derangement  of  th(>  general  health.  It 
quickly  disapp..ars  on  eviwua.tiiig  the  pus  if  present,  or  on 
pulling  out  the  faulty  lasli.  ,  on 

l'>x;n.YMosrs  .„.•  ruv.  I,in  (///,,,■/,■  Ay),  resulting  from  a 
'low,  lasts  a,bout  a,  hninight  before  cle;iri,ig  up,  and  may 
he  treated  at  first  by  iced  compr.^sses.  ^  ^ 

fiv^,?"fI''"'"-\'""''      '"l^":''''"'^''  "I'       Palpohral  conjunc- 
iva  to  the  ocubirccmjunctiva.  or  cornea,  may  occur  <  win"- 
to  inllamn,M,o„  r„ll,nvin,-  burns,  wounds,  and  ulcratZs" 
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CoNGEXiTAL  Malfokmatioxs  of  the  lids  are,  ^jfosj's 
(the  causation  of  wliichis  unknown),  epicanthus  (in  which 
a  fold  of  skin  stretches  across  the  inner  canthus  concealing 
the  caruncle),  coloboma  (a  deficiency  of  jjart  of  the  Ud), 
and  absence  of  the  eyelids. 

The  Muscular  SysxEii  of  the  Lids  may  be  affected 
by  spasm  of  the  orbicularis  palpebrai'um  {blepharospasm), 
paralysis  of  the  orbicularis  gi^^ng  rise  to  inability  to  close 
the  eye  and  epiphora,  and  paralysis  of  the  levator  palpe- 
braa  producing  ptosis. 

LsrvERSiON  OF  THE  Eyelid  {Entropion)  is  produced  bv 
some  affection  of  the  conjunctiya  or  tarsus,  or  by  spasm  of 
the  palpebral  portion  of  the  orbicularis  nuiscle.  The  luost 
frequent  result  of  entropion  is  trichiasis  (turning  in  of  the 
lashes)  giving  rise  to  pannus,  ulceration  of  the  cornea,  &c. 

Eveksiox  of  the  Eyelid  {Ectropion)  is  due  to  atrophy 
of  the  palpebral  portion  of  the  orbicularis  muscle,  to 
swelling  of  the  conjimctiva,  or  to  cicatricial  contraction. 
Numerous  operations  have  been  planned  for  ectropion  and 
entropion  and  the  consequent  faulty  position  of  the  lashes. 

in  addition  to  the  above  aff'ections,  the  eyebds  may 
be  acutely  inflamed  and  swollen  owing  to  erythema, 
erysipelas,  acute  cellulitis,  herpes  ophthalmicus,  and 
abscess ;  they  may  also  be  the  seat  of  malignant  (rodent 
and  epitheliomatous),  lupous,  and  syphilitic  (primary  and 
tertiary)  ulcers.  Yellow  patches  of  xanthelasma,  espe- 
cially over  the  inner  canthus,  are  found  in  elderly  people. 
The  "lids  may  also  be  affected  by  moUuscTxm  contagiosum, 
warts,  translucent  cysts,  and  cutaneous  horns. 

The  LACiiKYJrAL  ArPAitATTTs  consists  of  the  lachrymal 
gland  and  its  ducts  situated  at  the  upper  and  external 
angle  of  the  orbit,  and  the  drainage  .^y.'^tem,  which  in- 
cludes the  puncta,  canaliculi,  lachrymal  sac  and  nasal 
duct. 

The  larhrynidl  f/Iaud  maybe  the  seat  of  acute  or  chrome 
inflammation,  and  may  also  bo  affected  by  liypertrophy. 
or  sarcoma. 

The  chief  lachrymal  troubles,  however,  are  associated 
with  the  drainage "svstem,  and  the  most  marked  symptom 
is  that  of  watery  eye  {Epiphora).  TJie  pit„cta  may  be 
everted  or  inverted"  by  changes  in  the  lid,  or  stcucsed 
from  inlliimmnHon,  &c!  The  caiialirKn  may  be  narrowed 
by  inflaiinnatorv  changes  or  cicatrization  after  injury, 
oi-  obstructed  bv  cilia,  concretions,  &c.  The  entrance 
of  the  caualiculi  into  the  sac  is  a  very  common  place 
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for  stenosis.  The  larhri/mcd  sac  may  be  affected  by 
inflammation  spreading  from  the  conjunctival  or  nasal 
mucous  membrane.  This  is  often  accompanied  by  stricture 
of  the  nasal  duct,  and  sometimes  gives  rise  to  a  collection 
of  mucus  m  the  sac  {mu.roce/e),  which  presents  as  a  fluc- 
tuatmg  sweUmg  near  the  inner  canthus.  On  pressing 
over  the  swelling  the  fluid  can  usually  be  squeezed  out 
through  the  puncta.  A  lachryvtal  abscess  often  follows  a 
mucocele;  the  s^-mptoDis  are  then  tense  swelling  and 
redness  of  the  integument  in  the  neighbourhood  of  the 
lachi'jTnal  sac. 

The  treatment  for  stenosis  of  the  puncta  or  canaliculi  is 
to  employ  probes  or  electrolysis,  and  if  these  methods  fail, 
to  sht  up  the  canahculus  by  a  Weber's  knife,  removing 
a  piece  of  the  conjunctiva  from  the  inner  side  of  the 
mcision  with  scissors.  Fov  stenosis  of  the  nasal  duct 
probes  should  be  used  to  dilate  it,  and  in  many  cases  the 
use  of  stjdes  for  some  time  is  advisable.  In  acute  inflam- 
mation of  the  sac  an  incision  should  be  made  from  the 
outside  through  the  swelling,  or  the  lower  canaliculus 
should  be  sht  up,  and  the  pus,  if  found,  evacuated  that 
way;  the  sac  should  afterwards  be  sjaingod  with  anti- 
septic or  astringent  solutions. 

n.  Diseases  of  the  cox.junctiva.  —  Opiitpiilmia 
{Conjunctivitis),  or  inflammation  of  the  conjunctiva  is 
characterized  by  a  feeUng  of  grittiness,  heat,  heaviness 
and  sticking  together  of  the  lids,  injection  of,  and  small 
htemorrhages  from,  the  posterior  conjimctival  vessels 
and  generally  discharge  from  tho  eye. 

1.  Purulent  ophthalmia  {gonorrheal  opldhahnia ; 
ophthalmia  neonatoruin)  is  m  almost  all  cases  due  to 
actual  contagion  witlt  gonorrheal  virus,  the  discharge 
then  containing  tho  gonococcus.  It  is  a  most  serious 
attoction  and  is  characterized  by  the  severity  and  rapidity 
ot  its  onset,  the  period  of  incubation  being  from  twelve 
hours  to  three  days.  The  very  copious  discharge,  at  flrst 
watery,  (piickly  becomes  opaipie  and  purulent,  and  is 
accompanied  by  severe  conjunctival  congestion  and 
brawny  swelling  of  tlio  lids.  If  tliose  symptoms  are  not 
soon  relieved  the  cornea  ulcerates  and  perforates  gener- 
ally near  its  periphery,  the  eye  being  then  lost  for  useful 
vision.  (Jphthal'iavt  veonuloruvi  occurs  in  newborn  chil- 
dren-generally  on  tho  third  day  after  birth.  It  affects  as 
a  rule  both  eyes,  and  is  due  to  inoculation  from  tho 
vagiual  discharges  ol  the  mother;  to  avoid  this  risk  every 
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L'-hild's  ej^es  should  be  thorouglilj'  washed  immediately 
after  birth  with  an  antiseptic  solution.  Tlie  chief  com- 
plications of  2:)ru'ulent  ophthalmia  are  corneal  ulcers, 
leukoma  adherens,  and  panophthalmitis  followed  by 
shrinking  of  the  globe.  The  treatinent  must  be  directed 
chiefly  to  washing  away  the  discharge  directly  it  is  fonned 
by  antiseptic  solutions,  as  corrosive  sublimate,  boracic 
acid,  &c.,  and  allaying  the  inflammation  by  ice-pads. 
The  application  of  astringents  as  zinc  or  nitrate  of  silver 
solutions  to  the  palpebral  conjunctiva  is  indicated  when 
the  discharge  is  purulent.  Ulceration  of  the  cornea 
should  be  treated  energetically  the  actual  cautery 
or  nitrate  of  silver.  If  only  one  eye  is  affected,  the 
opposite  eye  should  be  covered  if  possible  by  a  watch- 
glass  shade  to  prevent  inoculation. 

2.  Membe^vneotjs  [diphtheritic]  ophthalmia  is  the  most 
serious  and  virulent  form  of  ophthalmia,  and  an  eye  may 
be  destroyed  by  it  in  twenty-four  hours.  It  is  marked  by 
great  pain,  excessive  bra-^Tiiness,  and  stiffness  of  the  lids, 
owing  to  the  plastic  infiltration  of  the  mucous  and  sub- 
mucous surfaces.  The  palpebral  conjunctiva  is  covered 
by  a  smooth  grey  membrane,  and  if  this  is  stripped  off, 
the  siu'face  still  remains  grey.  The  membrane  lasts 
from  6  to  10  days,  and  is  then  followed  by  piu-ident 
ophthalmia.  Treatment. — At  first  antiseptic  lotions  and 
warm  fomentations,  and  then  the  usual  treatment  for 
purulent  ophthalmia. 

3.  Muco-ruRiiLEXT  [catarrhal)  orHTUAi.ifi.v  is  charac- 
terized by  the  usual  symptoms  of  oplithalmia  and  by  more 
or  less  niuco-purulent  discharge ;  it  occurs  in  epidemics  and 
is  contagious.  There  is  often  enlargement  of  the  conjunc- 
tival follicles  of  the  lower  lid  [follicular  ophthalmia).  It  if^ 
best  treated  by  slight  astringent  or  antiseptic  lotions,  and 
by  ointments' to  prevent  the  lids  sticking  together. 

4.  (ii!AXUL.S.R  orUTHAi.MlA  ( Tnirhnma)  dcrivcs  its  name 
from  the  presence  on  the  ])alpebral  conjunctiva,  especially 
near  the  fornix  of  the  upper  lid.  of  greyish  bodies  about 
the  size  of  a  pin's  head.  It  may  be  acute  or  chronic. 
The  ((rule  form  is  rare  in  England  and  is  accompanied 
usually  by  a  nnico-]iunilont  discharge  which  generally 
absorbs  the  granidations  and  so  cures  the  disease.  In 
tlie  chronic  stage  tlie  .ii/ii))iloms  iire  a  heavy  look  of  the 
lids,  irritable  eves,  and  perhaps  sli.irht  muco-]iurulent 
dischai-ge.  The  granulations  often  atl'ect  the  submucous 
1  issue,  giving  rise  to  scarring.    It  may  be  romplicaifd  by 
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pannus,  ulcers  of  tlie  cornea,  entroi)ion,  trichiasis,  etc. 
Treatment. — In  the  acute  stage  antiseptic  lotions ;  in  the 
chi'onic  stage  painting  the  palpebi'al  conjunctiva  with 
silver  nitrate  solution  or  applying  solid  copper  sulphate, 
in  each  case  washing  off  the  application  afterwards.  If 
there  is  a  muco-purulent  discharge  astringent  lotions  as 
zinc  should  be  ordered. 

5.  PHLYCTE^'i'L.AJi  OPHTHALMIA  is  characterized  hy  the 
presence  on  the  ocular  conjunctiva  oi'  on  the  anterioi'  sui'- 
face  of  the  cornea  of  one  or  more  papules  or  pustules  sur- 
rounded by  a  limited  vascular  zone.  It  generally  occurs  in 
children,  especially  if  strumous.  Photophobia  or  lid-spasm 
may  be  present.  The  treatment  is  chiefly  dietetic  with  the 
local  application  of  yellow  mercuric  oxide  ointment. 

PiXGUECULA  is  a  yellowish  elevation,  not  containing  fat, 
of  thickened  conjunctiva  and  subconjimctival  tissue  near 
the  inner  or  outer  edge  of  the  cornea. 

Pterygium  is  a  triangailar  thickened  piece  of  the  ocular 
conjunctiva  with  its  apex  at  the  margin  of  or  on  the 
cornea.  It  is  especially  foimd  in  peo2:»le  who  have  been  in 
the  Tropics.  If  it  invades  the  cornea  it  may  be  dissected 
off  and  the  apex  stitched  back  on  the  conjimctiva. 

The  conjunctiva  may  be  the  seat  of  primary  or  tertiary 
syphilitic  ulceration,  tubercle,  lupus,  amyloid  degeneration, 
pemphigus,  polypus,  dermoid  tumoius,  lepra  and  epithe- 
lioma . 

The  lympliaik  spaces  of  the  conjunctiva  are  often  dilated 
in  beaded  chains  or  small  cy.sts. 

Wounds  of  tJie  conjunctiva  alone  heal  well,  and  if  ex- 
tensive ought  to  be  stitched  up. 

III.  Diseases  of  the  cornea  axd  sclerotic. — Kera- 
titis, or  inflammation  of  the  cornea,  is  characterized,  as  a 
rule,  by  pain,  photoiihobia,  lachrymation,  impairment  of 
vision,  pink  circumcoi'neal  vascular  zone,  and  want  of 
natural  transparency  of  the  coi'nea.  It  may  be  divided 
by  its  position  into  1,  superficial;  2,  interstitial;  and  ;j, 
posterifU'  or  punctate. 

1.  Si;per1'TCIAL  keha'I'ITIh  is  usually  produced  by  irrita- 
tion duo  to  roughness  or  insufficient  j)rotoction  of  the  lids. 
The  condition  is  often  ynHcuhiv  (panmcs).  A  rare  and  very 
]-)ainful  form  is  accompanied  by  numerous  small  vesicles 
(herjies  of  tlie  cornea).  The  treatment  consists  in  tlie  re- 
moval of  the  irritant,  a,nd  in  tlK;  a])])liciition  of  sedative 
lotions  as  opium,  belladoiuia,  &c.  in  ol)stiiiate  (^a,scs  uf 
pannus  the  opei-ation  of  j)erit<inii/  (removal  of  a  riu"-  of 
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conjunctiva  round  the  corneal  peripherj'  to  cut  off  the 
superficial  blood  supply  to  the  cornea)  may  be  performed. 

Corneal  Ulcer  is  a  loss  of  substance  due  to  limited  inflam- 
mation of  the  corneal  tissue.  It  is  usually  seated  in  the 
superficial  or  epithelial  part  of  the  cornea,  "though  some- 
times from  the  commencement  it  affects  the  corneal  tissue 
proper,  and  is  then  generally  produced  bv  a  limited  col- 
lection of  pus  in  the  lamellaa  of  the  cornea  (oZ^scess  or  onijx\. 

A  corneal  ulcer  may  be  («)  simple,  or  (5)  infective,  and 
these  may  be  central  or  peripheral,  acute  or  chi-onic. 

(a)  The  simple  ulcer  may  be  due  to  an  abrasion  of  the 
cornea,  a  phlyctenula,  &c.,  and  is  best  treated  when  acute 
by  atropine  drops,  unless  it  be  deep  and  peripheral,  -n-hen 
eserme  or  pilocarpine  are  to  be  preferred.  When  chronic, 
an  ointment  of  yellow  mercuric  oxide  should  be  placed  in 
the  eye  once  or  twice  a  day,  and  massage  employed. 

[h)  The  infective  ulcer  tends  to  spread  rapidlv  at  its 
edges  and  also  in  depth ;  it  is  often  accompanied  by  hypo- 
jnjon  (pus  in  the  anterior  chamber)  and  then  is  generally 
microbic  in  origin.  The  best  treaimeid  is  the  actual 
cautery  or  solid  nitrate  of  silver  applied  to  the  edges  and 
base ;  the  evacuation  of  the  pus  in  an  adult  by  tappmg  the 
anterior  chamber  from  below;  and  the  local  application  of 
belladonna  or  atropine. 

2.  iNTERSTiTi.vx  KERATITIS  is  usually  associated  with 
hereditary  syi^hilis,  sometimes  with  struma,  and  occasion- 
ally with  acquired  sypliilis.  The  whole  cornea  undergoes  a 
subacute  or  chronic  inflammation,  and  at  fiivt  looks  steamv 
and  then  patchy  and  like  gi-dund  glas.s :  it  usually  becomes 
vascular  {salmon  patches),  but  there  is  no  tendency  to 
superficial  ulceration  or  suiipuration.    After  some  months 
the  eye  begins  to  clear  up  under  treatment,  even  in  very 
bad  and  apparently  hopole.ss  cases.    Though  as  a  rule  one 
eye  is  attacked  first,  the  other  after  a  few  weeks  or 
months  genoi'ally  liecomes  atfoctod.    Tlie  usual  age  is  be- 
tw(«n  5  and  10.    Tlie  attendant  complications  are  iritis, 
secondary  glaucoma,  uveitis,  and  in  very  bad  cases  slu'ink- 
ing  of  tlie  eyebiilL    After  an  attack  there  are  generally  to 
be  found  ruibuht)  in  the  cornea,  and  always  the  remains, 
at  the  corneal  pcrijihery,  of  tlie  vessels  of  inflamnnition. 
The  ireatnieiit  is  u.sually  small  doses  of  mercurv  over  a 
long  ])i'rio(l,   or  iron  tonics,   and   locally  atrojiino  and 
yellow  oxide  of  mercury  ointment. 

:>.  Kkratitis  I'uxc'j'A  r.v  is  ])robably  never  present 
without  disease  of  the  uveal  tract.    It  is "cliaracterizcd  by 
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the  presence  of  clots  of  different  sizes  on  the  epithelium  of 
Descemet's  membrane.  These  are  generally  arranged  in 
the  lower  half  of  the  cornea  in  the  shape  of  a  conical  bullet 
with  the  apex  upwards.  The  dots  may  be  proliferations 
of  the  posterior  corneal  epithelial  cells,  or  granules,  &c. 
deposited  on  the  epithelium.  '  ' 

The  rcsuUs  of  keratitis  are  often  to  be  found  in  the  cor- 
neal tissue  as  small  branching  lines  (remains  of  vessels) 
greyish  opacities  {nehiihi-),  and  dense  white  patches  {kuJco- 
mata).  The  use  of  lead  lotion  in  keratitis  is  especially  prone 
to  give  rise  to  leukoniata.  In  cases  of  perforating  ulcer 
the  ins  may  become  adherent  to  the  cornea,  a  condition 
known  as  anterior  synech  la,  or  if  the  corneal  scar  is  white,  as 
hnihma  adherens.  The  other  results  are  conical  cornea,  and 
bulging  of  the  cornea  and  sclerotic  {anterior  staphyloma) 

Arctjs  senilis  is  a  greyish  ring  of  fatty  degeneration 
of  the  corneal  tissue  extending  round  the  cornea  near  its 
periphery ;  it  has  no  special  pathological  importance,  and 
occurs  as  a  rule  in  elderly  people. 

Conical  cornea  [heratoconus)  is  a  bulging  of  the  central 
portion  of  the  cornea.  It  generally  occurs  in  females  and 
is  due  to  defective  nutrition  of  the  corneal  tissue.  It'may 
follow  an  ulcer,  especially  if  central.  Operative  pro- 
cedm-es,  as  iridectomy,  trephining,  &c.,  rarely  do  anv  ""ood 
and  the  same  may  usually  be  said  for  concave  and'  steno- 
paic  glasses. 

Foreign  bodies  on  the  cornea  should  be  removed  by 
a  needle  imder  cocaine  anresthesia. 

_  ScLERiTis  ■{ppisclerifis),  or  inflammation  of  the  scleral 
tissue,  IS  accompanied  by  a  circumscribed  reddish-purple 
patch  of  vascular  congestion  about  2  to  3  mm.  from  the 
corneal  margin,  generally  on  the  outer  side.  It  lasts  as  a 
rule  from  5  to  8  months,  and  often  relapses ;  the  pain  and 
tenderness  vary  ranch  in  intensity,  and  in  severe  cases 
iritis  IS  usually  jiresent.  It  is  more  common  in  women 
than  men,  a,Ti(l  affects  those  of  the  rheumatic  strumous 
o.'  syplnhtic  diiitliosis.  The  best  modes  of  treatment  are 
warm  lomoutatious  of  opium,  leeches,  massa^'e  bella- 
donna and  atropini!  if  iritis  is  suspected,  and  general  con" 
stitutional  remedies. 

Wounds  of  this  region  may  be  divided  into  la)  corncil 
(/>)  sclero-corneal,  and  (-■)  scleral.  (a)  norv  j  wown.h 
unlr.ss  nnplicating  the  lens  or  iris,  generally  heal  (nuVklv 
(/-)  SrIeruL  ironnd.s  moiv  than  ,[  inch  behind  tlio  sclero" 
c(m.oal  junclKJ!!,  if  small  and  unaccompanied  by  the  pre- 
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sence  of  a  foreign  body  in  the  eye,  may  be  stitclied  up,  or 
the  conjunctiva  stitched  over  them,  and  then  treated  by 
ice-pads  to  allay  inflammation,  (c)  Sclero-corneal  v;ouri'l-< 
are  the  most  dangerous,  owing  to  the  great  risk  of  sym- 
pathetic inflammation,  and  demand  great  judgment  in 
saving  the  eye,  as  in  most  cases  the  ej^e  ought  to  be 
excised,  especially  if  the  lens  is  injured. 

Tumours  of  this  region,  as  dermoids,  epithelioma,  and 
lepra,  usually  have  their  seat  at  the  sclero-corneal  junc- 
tion. 

IV.  Diseases  of  the  u^^eal  tract. — The  uveal  tract 
comprises  the  iris,  ciliarj'  bodj'  and  choroid,  and  though 
disease  may  be  limited  to  one  part,  there  is  always  a 
tendency  for  it  to  spread  through  the  whole  tract. 

Iritis  or  inflamm;atiox  of  the  iris  may  be  acute, 
subacute  or  chronic.  The  usual  symjAoms  of  a  case  of 
acute  or  subacute  ii-itis  are — nem'algic  pain  along  the 
ophthalmic  division  of  the  fifth  nerve,  dimness  of  sight, 
lachrymation,  occasionally  photophobia,  and  injection  of 
the  episcleral  vessels,  gi-^ang  rise  to  a  jDink  circumcorneal 
zone.  The  rris  is  dull,  and  discoloured  (thus  a  blue  iris 
becomes  green),  the  pupil  is  sluggish,  contracted,  generally 
irregular  owing  to  adhesions  to  anteiior  caj^sule  of  the  lens 
(posterior  syntchicn),  and  acts  badly  or  not  at  all  to  atropine. 
In  chronic  iritis  there  may  be  no  symptoms  except  irregu- 
larity of  pupil,  dimness  of  vision,  and  at  times  pain. 
Iritis  is  especially  likely  to  occui-  in  patients  suffering 
from  syphilis,  rheumatism,  or  gout ;  it  may  also  have  a 
traumatic  origin,  or  be  secondary  to  inflammations  of  the 
cornea,  sclerotic,  or  the  other  jDarts  of  the  uveal  tract. 
The  ii'itis  associated  with  syphilis  is  often  symmetrical, 
and  gencralh'  accompanied  by  great  effusion  of  lymph  in 
the  neighbourhood  of  the  pupil  (gumm.'ita).  but  in  tlie 
secondary  stage  of  this  disease  this  syui])tom  may  be  absent. 
Iritis  in  ?7i.et6)nci<('c])atients  is  usually  very  painful.  anda]it 
to  recur.  Generally  both  eyes  suflor  in  repeated  attacks. 
It  is  occasioiially  accompanied  by  lUiid  liypo]iyon.  It 
especially  attacks  those  of  the  rheumatii'  diathesis  suffering 
from  prolonged  gonorrlienl  discharge.  In //o//?/ .subjects 
there  may  be  a  very  insidious  foi-m  {<]uii'l  irili-<).  and 
sometimes  the  anterior  chiimlx^r  may  be  filled  with  a 
.spongy  gelatinous  mass. 

The  local  treatment  is  first  directed  to  obtaining  dilat.a- 
tion  of  the  pupil  by  iiiroiiine  or  ntro]>in('  and  cocaine 
combined;  if  there  is  much  congestion  of  the  conjunctival 
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vessels  it  is_  well  to  apply  oue  or  two  leeches  to  the 
temporal  region  about  one  inch  from  the  external  canthus. 
The  (jencral  treatment  is  that  applicable  to  the  diathesis  of 
the  patient,  but  a  mild  course  of  mercmy  is  by  some 
always  prescriljed  in  acute  iritis. 

The  chief  traumatic  .^jtectioiv^s  of  the  iris  are  blood 
in  the  anterior  chamber  {liyplmma),  mydriasis  (due  to 
paralysis  of  the  sphincter  pupillfe),  tremulous  iiis  (gene- 
rally due  to  dislocation  of  the  lens),  ruptm-e  of  the  ciliary 
border  of  the  iris  {coredialysis),  a  rent  in  the  pupillary 
border,  and  prolapse  of  the  iris  after  a  perforating  wound. 

The  _  congenital  abnoejlveities  are  difference  in 
coloiu-  in  both  iiides,  irregularity  in  shape  and  position 
of  pupil,  multiple  pupils  (polycoria),  remains  of  pupillary 
membrane,  eoloboma  (deficiency  of  part  of  iris)  generally 
down  and  in,  often  combined  with  eoloboma  of  the  choroid, 
and  irideremiu  (absence  of  iris). 

The  iris  may  be  the  seat  of  tubercle,  nasvus,  cysts, 
and  melanotic  sarcoma  (rarely  primary). 

iRiDECTOJir.— This  operation  may  be  performed  (a)  to 
improve  the  sight  in  cases  of  corneal  opacity,  anterior 
polar  cataract  and  zon- 
ular cataract,  [h)  as  a 
remedial  measure  in 
glaucoma,  relapsing 
iritis,  and  complete  pos- 
terior synechia,  and  (c) 
in  cataract  extraction. 

Operation  : — The  pa- 
tient is  recumbent,  the 
operator  standing  be- 
hind the  patient' s  head  if 
ambidextrous,  orif  ope- 
rating on  the  light  eye. 
Groiicral  or  local  an- 
aasthosia  is  induced,  and 
after  introducing  the 
spring  speculum,  fix 
the  conjunctiva  near 
the  cornea  witli  Forceps 
exactly  op]H)sit()  the 
place  sol(!cted  for  the 
coloboiiui.  I'iis.s  the  keratomo  by  pressure  per])endicularly 
throiigli  tlio  cornea  (Fig.  IfUi),  and  then  lowering  the 
handle  of  tlie  knife,  pas.s  the  bliulo  into  the  ant(aior 


Fk;.  — Sliowing  spcculmii  in  eye, 
fixation  forceps  in  position,  and  tlic 
kenitonie  passed  into  tlic  antorioi- 
clianilier  in  tlio  operation  of  Iridec- 
tomy downwards  and  inwards. 
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chamber  parallel  to  the  iris ;  now  lower  the  handle  still 
more  till  the  point  nearly  touches  the  posterior  suii'ace  of 
the  cornea  and  then  slowly  withdi-aw  the  hnife.  Give  the 
fixation  forceps  to  an  assistant  to  gently  depress  the  eye ; 
pass  through  the  woimd  the  iridectomy  forceps  closed 
with  the  points  directed  towards  the  posterior  surface  of 
the  cornea,  open  the  forceps,  seize  the  pupillaiy  border  of 
the  iris,  gently  draw  it  out,  and  snip  it  off  with  the 
scissors  either  parallel  to  the  wound,  or  at  right  angles 
to  it  across  the  cornea.  Carefully  retiu-n  the  edges  of  the 
coloboma  with  the  crrrette,  and  bandage  up  the  eye. 
In  iridectomy  for  glaucoma  it  is  necessary  to  have  a 
large  wound  (some  operators  preferring  a  Graefe's  knile), 
and  to  remove  the  iris  up  to  the  ciliary  border  by  two 

snips.  .    T  , 

Cyclitis,  or  inflammation  of  the  cihary  body,  rarely 
occui-s  without  other  parts  of  the  uveal  tract  bemg 
involved.  The  symptoms  are  cii-cumcorneal  zone,  pam  and 
tenderness  in  the  ciliary  region,  pain  on  accommodatmg, 
and  often  hjq^opyon  and  vitreous  opacities.  It  is  best 
treated  by  atropine  and  leeches. 

Chokoidixis,  except  as  part  of  a  more  general  mtiam- 
mation,  is  rarelv  accompanied  by  external  signs  or  severe 
pain.  Ophthalmoscopically  there  may  be,  if  recent,  sott 
yellowish  white  exudation  patches  cither  at  the  yellow 
spot  or  elsewhere ;  these  patches  afterwards  on  clearing 
up  leave  as  a  rule  atrophy  of  the  choroid,  showing  the 
sclerotic  through,  and  the  edges  bordered  by  disturbance 
of  pigment.  The  atrophic  patches  may  be  ringed .  diffused 
or  punctate,  and  if  due  to  hamiorrhage  from  the  choroidal 
vessels  are  generally  large  and  deeply  pigmented,  ihe 
retinal  vessels  always  pass  over  these  patches  of  choroi- 
ditis Vision  is  usually  affected,  but  not  always.  iJie 
usual  causes  are  svjihilis  (acquired  and  congenital),  myopia, 
tubercle  and  haemorrhages.  In  syphilitic  cases  merciirial 
treatmeut  should  be  continued  for  a  lengthened  period. 

Uveitis  or  inllammation  of  the  uveal  tract,  genei- 
aUy  starts  in  the  ciliary  b.nly,  and  is  characterized  by 
the  chief  symptoms  of  iritis,  cychtis,  and  choroiditis,  it 
may  bo  divided  into  (1),  purulent,  and  (2)  plastic. 

1  ITkulkxt  rVEiTis  [jiamphthuhrntis)  has  usual  v 
a  tniumatic  origin,  but  may  occur  in  pyicmia  and  mod 
blind  eves.  The  svmptoms  are  acute  congestion  and 
„.dema  of  the  lids  and  conjunctiva,  ..xticme  ].ain,  and 
after  a  few  days,  if  the  media  are  transparent  enough,  a 
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j  ellowish  reflex   due,  as  a  rule,  to  suppuration  in  the 
vxtreous,  is  seen  through  the  pupil.  The  Asual  coru'se  is  fo? 
the  inflammation  to  affect  the  whole  interior  of  the  eye 
Th  P  ffV'^^'f'       ^-^trinsic  muscles  and  Tenon's  capsule! 
in^o  ^^fri  11  ^^'^te  enucleation,  or  incisions 

into  the  eyeball  to  allow  free  vent  to  the  pus  Menin 
gitis  has  occasionally  followed  enucleation 

2  Plastic  uveitis  is  characterized  by  a  great  tendency 

set  up  m  one  eye  by  morbid  changes  usually  the  resul  of 
a  wound  of  the  other  eye.  The  iniured  eve  is  ciIIp,!  fl?f 
"excitmg,"  and  the  other  the  s^^lLIn"  " ^  *it 
occurs  usually  from  (5  weeks  to  3  months  after^iniurV  It 
:s  preceded  as_  a  ru  e  by  symptoms  known  as  ' '  SynipathetS 
Wation,  yiz.-lachrymation,  photophobia,  Snesfof 
sight  oscillations  of  the  pupil  and  frontal  neuraS  The 
mtoms  are  impaired  vision,  circumcorneal  zone  kera! 
titis  punctata,  deep  anterior  chamber,  iritis  papfllo 
retini  IS.  and  opacities  in  the  vitreous.  These  ymptom; 
are  followed  by  thickening  and  vascularization  of  the  S 
occlusion  of  the  pupil  by  lymph,  shallow  anterior  chamb;? 

01  tJie  letina,  c*^c.  The  prognosis  is  very  unfavourihlo  n« 
only  in  a  few  cases  the_  changes  stop  short  of  a  uS  ^^^^ 
of  the  eye  for  useful  vision,  and  it  must  always  be  re 
membered  that  the  sympathizing  eye  suffeirL  a  r  il^ 
more  severely  than  the  e.citin,.  The^nature  of  the'  chsea  e 
IS  probably  a  microbic  inflammation  spreadmg  fromThe 
exciting  eye  by  the  optic  nerves  and  chia.s^a  t?  the 
sj-mpathizmg  eye.  The  Ireatmad  consists  in  confinement 
to  a  dark  room,  goggles,  atropine,  leeches  and  niercTi?? 
If  the  exciting  eye  is  quite  blind  it  should  be  excised  but 
it  it  has  useful  vision  it  should  be  saved. 

(6)  Chronic  pludic  inritis  occurs  as  a  rule  in  strumous 
and  syphilitic   patients.     The   disease  progresses   lil  o 
"  .S3-mpatli(.tic  Inllanunation,"  but  is  niwe  n W  •  f 
usually  affects  both  .,yes  at  iutervalVaml  "i^en  A  "^^^^ 
to  comjdete  blindness.    In  young  ch  IdreVi  Ksti^'^  ■ 
may  produce  a  condition  called  ^'^.  X^^^^^^^^ 
may  be  diagnos,.!  as  a  rule  fn,ni  g^ion  a  by  Zc!  i  r"^' 
and  adhesions  of  the  ins,  minus  teilsion  j^  S^l;™" 
and  mo7-e  comiu..n  f^rni  of  vhmnk:  nlustic  nvn^K 
be  called  A,,.rior  r..„.  iS.roas  I r ulJitn.:;^:^^^ 

K   !<.  2  ° 
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the  anterior  part  of  the  uveal  tract.  It  is  characterized 
by  keratitis  punctata,  deep  anterior  chamber,  often  dila- 
tation of  the  pupil,  increased  tension,  and  the  usual 
symptoms  of  iritis  and  cyclitis,  accompanied  often  by  a 
few  peripheral  choroidal  changes,  and  small  vitreous  opa- 
cities. It  is  generally  found  in  young  adults  and  is  often 
associated  with  gout,  rheumatism,  and  struma.  The 
treatment  is  complete  rest  for  the  eyes,  and  atropme  with 
careful  watching  of  tension. 

The  Uveal  tract  may  be  affected  in  any  part  by  sarcoma, 
(generally  melanotic),  but  the  usual  prmiary  ocular  seat  of 
sarcoma  is  the  ciliary  body  or  the  choroid. 

V.  Diseases  of  the  crystalline  lexs.— Cataract 
is  the  name  applied  to  an  opacity,  complete  or  partial,  of 
the  lens,  and  is  due  to  structural  changes  ui  the  lens. 
Cataracts  may  be  divided  into  liard  or  soft,  accordmg  to 
theii-  consistency,  and  this  usually  depends  on  age.  as 
below  thirty-five  they  are  all  "soft."  They  are^  called 
■primary  when  independent  of  any  other  ocular  affection, 
and  secondary  when  following  some  other  disease,  as 
glaucoma,  intra-ocular  tumoiu-,  &c. 

Though  all  cataracts  at  first  are  incomplete  or  partial, 
yet  it  is  advisable  to  make  a  division  of  (Ij  complete 
(including  those  that  in  time  tend  to  become  complete), 
and  (2)  partial  (those  that  do  not,  as  a  rule,  tend  to  become 
complete). 

(1)  Cimplde  cataracts  are  usually  senile  or  hard,  and 
are  called,  according  to  their  mode  of  origin,  nuclear, 
or  cortical.  The  nuclear  cataracts  are  often  amber  ni 
colour,  are  characterized  by  an  opacity  at  the  nucleus  of 
the  lens,  and  are  usually  hard,  except  sometimes  m 
diabetes;  the  cortical  ones  begin  as  Hakes  or  streaks 
radiating  from  the  axis  of  the  lens.  Congenital  cataract 
may  occm-  as  a  general  opacity  of  the  lens  ;  it  is  usually 
binocular,  and  of'' course  soft.  A  complete  cataract  may 
degenerate  and  its   cortex  become   fluid  {Morga'puan 

Cataract).  ,,\      l  ■ 

(2)  Partial  cataracts  include  (a)  lamellar,  anterior 
polar,  and  (r)  posterior  polar.  _ 

((/)  Lamellar  {znmdnr)  cataract  is  either  congenital  or 
fcruis  in  earlv  life,  and  is  generally  associated  with  a 
history  of  convulsions  or  fits,  and  with  a  deh<nency  of  the 
enamel  of  the  teeth.  The  opacity  is  situated  as  a  shell 
between  the  nucleus  and  cortex,  winch  are  both  clear. 
It  is  usunlly  syninietricnl. 
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(h)  Arderiiir  jwlar  {pyramidal)  cataract  is  a  dense  -n-hite 
oiDaeity  at  the  anterior  pole  of  the  lens,  usually  clue  to 
perforation  of  tlie  cornea  in  early  life,  and  tlierefore  asso- 
ciated M-ith  corneal  nebula. 

(r)  Posterior  polar  cataract  is  situated  at  the  posterior 
pole  of  the  lens.  It  is  generally  of  a  radiating  spoke- 
like  natiu'e,  and  is  often  associated  with  disease  of  the 
vitreous. 

I)ia(Jlwsis.--^Y\1ell  a  cataract  is  complete  it  looks  white 
or  grey,  and  may  be  best  seen  by  dilating  the  pupil,  and 
examining  by  focal  light.  When  incomplete  and  cortical 
the  strife  may  be  seen  by  oblique  illumination  if  the  pupil 
is  dilated,  or  by  throwing  light  into  the  eye  by  the 
ophthalmoscopic  mirror  (preferably  a  plane  mirror), 'when 
the  strife  -v\  ill  appear  as  black  Hnes. 

The  suhjcctii-i'  symjAoms  in  incipient  cataract  are  failing 
vision,  black  fixed  spots  or  lines  before  the  eyes  ability 
to  see_ better  m  the  dark  due  to  dilatation  of  the  pupii, 
mvopia,  and  sometimes  monocular  diplopia  or  polyo]iia. 

Treatment.— In  incipient  senile  cataract,  especially  of 
the  nuclear  variety,  atropine  drops  will  often  temporarily 
improve  the  sight.  The  operations  for  remo^•al  of  the 
lens  are  of  two  kinds,  namely  extraction  and  discission  ■ 
extraction  is  always  preferred  in  hard  cataracts,  and 
sometimes  m  soft,  especiaUy  in  adults.  It  is  of  course 
necessary  before  proceeding  to  operation  that  the  con- 
dition of  the  eye  bo  satisfactory  as  far  as  the  lids  con- 
junctiva, and  lachrjTiial  apparatus  are  concerned,  and 
that  there  is  good  perception  and  projection  of  light.  The 
general  health  of  the  patient  must  also  be  investigated  as 
senile  cataract  is  often  associated  with  gout,  glycosuria 
and  arterial  disease. 

The  crfrurliov  operations  are  numerous,  but  the  only 
one  described  here  will  bo  the  .'3  millimetre  flap  operation 
which  may  be  performed  with  or  without  iridectomy. 

<)peraii,rn.—Y-u-^i  steps  as  in  operation  for  iridectomv 
(see  p.  -J!)?).  After  the  introduction  of  the  s])rin-  specu 
Inm,  the  conjunctiva  should  be  fixed  with  fixatioiT  forceps 
mnnodiati'ly  Ixmeath  tlie  coi'iica,  the  point  of  the  Graefe's 
kmtecmtcrod  m  the  margin  of  clear  cornea  at  the  outer 
(•(Ige  of  a  horizontal  line  :)  millimetres  beneath  the  sum- 
mit of  the  cornea  (Fig.  Hi?)  and  jiassed  caTefully  across 
t  u!  anterioi-  chamber  to  the  inner  corneal  ed{?o  of  tho 
above  horizontal  line;  the  incision  is  finished  in  the  cor- 
neal margin  above  by  slow  to  and  fro  movements  of  tho 
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knife.  An  iridectomy  is  now  perforaiecl  if  required  (see 
p.  497).  Fixing  the  eye,  a  cystitome  (Fig.  1(38)  is  passed 
through  the  wound  and  the  anterior  capsule  of  the  lens 


Fio.  167. — Sliowiiig  speculum  in  eye,  fixation  forceps,  and  Graefe's 
knife  in  position  for  performing  tlap  section  in  cataract  extrac- 
tion, and  also  line  of  flap. 

divided  by  horizontal  incisions.  The  eye  is  now  directed 
slightly  downwards,  and  moderate  pressure  hy  a  curette 
or  spoon  applied  below  the  lower  edge  of  the  cornea  till 
the  upper  edge  of  the  lens  presents  in  the  woxmd  (see 


FiQ    168. — Cystitome. 


fig.  109)  and  the  lens  is  gradually  delivered.  The  specu- 
lum is  now  removed  and  the  lids  closed  for  a  brief  time, 
when  any  soft  matter  is  extracted  Ijy  pressure  from 
witliout,  best  by  the  lower  lid,  or  with  a  curette.  The 
iri.s  is  now  carefully  replaced  hy  the  curette,  and  both 
eyes  bandaged  up.  The  after-treatment  consists  in  keep- 
ing the  eyes  bandaged  for  about  a  week,  removing  the 
bandages," and  washing  the  lids  gently  every  day.  If  there 
are  any  signs  of  iritis,  characterized  by  ]i!iin  and  swelling 
of  the  bds,  atr()])ino  and  leeches  must  be  prescribed,  and 
if  the  cornea  sui>pnrat(is  it  should  be  cauterized  or  dusted 
witli  iodoform.    The  other  complications  arc  prolapse  of 
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the  iris,  litemorrliage  into  the  vitreons,  and  panophthal- 
mitis. After  two  months  the  vision  shouhl  be  tried  for 
glasses,  and  if  there  is  much  membrane  left  in  the  pupil- 
lary area,  producing  unsatisfactory  vision,  a  secondary 
operation  must  be  performed.  This  is  done,  the  eye 
being  under  atropine  and  cocaine,  by  passing  a  needle 
thi'ough  the  cornea  and  breaking  up  the  membrane. 

The  discission  operation  for  soft  cataract  consists  in 


Fio.  169. — Showing  the  lens  presenting  in  the  wound  from 
pressure  by  the  spoon  during  the  operation  of  Extraction. 

needling  the  lens  at  intervals  (generally  two  or  three 
times),  allowing  the  aqueous  to  absorb  a  "certain  amount 
of  it  (tho  eye  being  kept  under  atropine),  and  then  letting 
out  tho  lens  matters  by  introducing  a  curette  or  syringe 
through  a  peripheral  corneal  section. 

The  CHIEF  INJURIES  of  the  lens  are  (1)  traumatic 
catai'act  due  to  rupture  of  the  capsule  and  (2)  dislocations 
of  tho  lens  (usually  downwards  but  sometimes,  into  tho 
anterior  or  posterior  chambers). 

The  congenital  defects  of  ttee  lens  are  as  a  rule 
.symmetrical,  and  comprise  cataract  and  dislocation. 
-  VI.  Diseases  of  the  optic  nerve,  retina,  .vnd 
vitreous. — The  optic  nerve  filu'es  may  bo  divided  into 
two  sets,  axial  (for  the  supply  of  the  yellow  spot  region) 
and  peripheral  (for  the  rest  of  tho  retina). 

Optic  neuritis,  or  inflammation  of  tho  optic  nervo 
may  bo  acute  or  chronic,  and  attack  tho  whole  or  part  of 
tho  fibres  of  tho  nerve;  and  may  bo  divided  into  (1) 
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paioillitis  affecting  the  intraocular  end  of  the  nerve,  and 
(2)  retro-bulhar  neuritis  affecting  the  nerve  behind  the 
globe. 

1;  Papillitis  is  usually  double  except  when  due  to 
orbital  mischief.  The  symptoms,  chiefly  oi:ihthalmoscopic, 
are  hyperasmia,  swelling  and  haziness  of  the  edges 
of  the  disk,  distended  and  tortuous  retinal  veins,  and 
small  or  normal  retinal  arteries.  In  extreme  cases  the 
retina  also  is  involved  {jKipiUo-retinitis),  the  distended 
veins  being  covered  in  part  by  greyish-white  stria?  or 
opacities,  the  retina  oedematous,  with  flame  -  shaped 
ha3morrhages  often  radiating  from  the  disk,  white 
plaques,  &c.  The  vision  may  be  noiTaal  or  much  re- 
duced, and  the  field  for  vision  is  usually  peripherally 
limited.  The  chief  causes  are  cerebral  and  orbital 
tumours,  orbital  inflammations,  tubercular  meningitis, 
acute  _  myelitis,  syphilis,  chlorosis,  lead  poisoning,'' and 
neiphritis.  The  treatment  is  chiefly  constitutional,  but  in 
nni-ocular  papillitis  incision  into  the  nerve-sheath  has  by 
some  been  recommended. 

2.  EETRO-BULB^Ui  KEUETTis  may  occur  in  one  eve.  due 
to  orbital  periostitis,  &c.,  without  at  first  any  ophthalmo- 
scopic symptom,  the  only  sign  being  loss  "of  sight  and 
generally  pain  on  movement  of  the  eye.  There  is\isuall\- 
a  central  scotoma.  As  a  rule  sj-mpto"ms  of  optic  atrophy 
follow. 

Chroiric  rcf.ro-hulhar  neim'tis  (io.ric  amhhjopin).  affecting 
usually  both  eyes,  is  au  inflammatioii  of  the  axia'l 
fibres,  and  is  found  in  persons  using  tobacco  or  alcohol, 
and  perhaps  in  diabetes.  The  symptoms  are  diminution 
of  vision  usually  of  both  eyes,  the  fields  of  %^sion  being 
normal  as  to  their  ]ieri])hei-y,  but  contnining  n  central 
scotoma  (blind  spot)  for  rod  and  green.  ]5y  the  oplithal- 
moscope  there  is  usually  no  change  to  bo  seen.  The 
j)atients  complain  of  mist  before  the  eyes,  and  of  confusing 
gold  and  silver  coins;  they  generally  exhibit  want  of 
tone,  &c.  The  treatment  is  directeil  to  improve  the 
general  health,  and  to  avoid  the  exciting  cause. 

AriiorirY  oi''  the  ornc  xehve  may  be  a  primary 
disease,  or  secondary  to  some  other  ojitic  nerve  or  retinal 
affection.  By  the  ojihthalmoscopc  the  ojitic  disk  is  white 
oi-  greyish,  often  slightly  cupped  ov  filled  up ;  the  LiTuina 
criI)rosa  too  plainly  visible  ;  the  retinal  vessels,  esjiecially 
tli(^  arteries,  are  too  smnll;  the  vessels  are  accompiuiird  liy 
white  streaks  on  each  side ;  and  if  there  has  been  swell- 
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ing,  the  vessels  are  cm-ved  antero-posteriorly  and  often 
obsciu-ed  in  places ;  the  scleral  ring  round  the  disk 
is  too  white  and  the  edges  of  the  disk  are  irregular. 
Atrophy  may  follow  papillitis,  retrobulbar  neuritis, 
embolism  of  _  the  central  artery  of  the  retina,  retinitis 
(especially  pigmentary),  and  glaucoma.  A  form  called 
progTessive  atrophy  is  found  in  locomotor  ataxia,  insular 
sclerosis,  general  paralysis  of  the  insane,  and  as  a  pm-ely 
local  disease ;  it  is  marked  by  concentric  contraction  of 
the  fields  of  vision,  loss  of  sight,  colour  blindness,  and 
sometimes  central  scotoma.  The  treatment  is  generally 
anti-s}'philitic  remedies,  hj'podermic  injections  of  strych- 
nia, and  galvanism,  but  the  prognosis  is  as  a  rule 
verj-  bad. 

In-jueies  of  the  optic  kerve  may  be  due  to  a  stab, 
blow,  gim-shot  wound,  or  fractm'e  of  the  siAenoid  bone. 

TuMOUKS  OF  THE  OPTIC  NERVE  may  be  secondary  to 
sarcoma  of  the  choroid,  or  glioma  of  the  retina  affecting 
the  intraocular  end.  Myxo-sarcoma  is  the  most  common 
form  of  tumour  proper  to  the  nerve  trunk.  Gummata 
and  tubercle  may  affect  the  chiasma  and  nerves. 

Eetinitis,  or  inflammation  of  the  retina,  is  usually 
accompanied  by  diminution  of  vision,  and  is  characterized 
ophthalmoscopically  by  loss  of  transparency  and  haze  of 
the  fundus ;  soft  white  discrete  or  grouped  spots ; 
hsemorrhages  of  various  sizes  and  shapes  (striated  or 
flame-shaped  in  nerve-fibre  layer,  large  and  semicii-cular 
m  yellow  spot  region),  and  by  vitreous  opacities.  Ee- 
tmitis  IS  associated  with  syiihilis,  nephritis,  glycosuria, 
]i;uktT?mia,  pya?niia  {jmrulent  retinitis)  and  with  diseases 
of  the  circulatory  system  {1  minor rliagic  retinitis).  The 
trmtmmt  is  chiefly  constitutional,  and  the  eyes  must  be 
shaded  and  used  as  little  as  possible. 

Eetixitls  PiG^fEXTOS.A.  is  a  chronic  and  symmetrical 
disease,  occurring  in  early  life,  characterized  by  night 
blindness,  and  great  contraction  of  the  fields  of  vision, 
even  though  the  central  vision  be  normal.  Oijhtlialmo- 
scopically  the  o],tic  disk  is  "waxy"  looking  and  atro- 
pln(!d,  tlu!  retinal  arteries  are  small,  and  there  is  much 
lace-work  retinal  ]ngmeut,  especially  near  the  equator. 
The  loss  of  sight  is  progressive,  and  the  disease  geuerallv 
ends  in  blindness. 

E.MHOLISM  OV  THE   CENTRAL  ARTERY  OF  THE  RETTN  V 

occurs  usually  on  the  loFt  side  and  in  connecdiou  witii 
heart  diseas.!.    Dwiiig  to  this  artery  being  a  tern.inal  one 
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complete  plugging  of  it  is  followed  by  total  and  sudden 
blindness.  Tlie  ophthalmoscopic  signs  are  pale  optic  disk, 
diifused  retinal  haze,  bright  red  spot  at  yellow  spot, 
and  I'etiiial  arteries  near  disk  veiy  small  and  like  Avhite 
threads.    The  treatment  is  massage  of  the  eyeball. 

Thromhusis  of  the  retinal  artery  or  vein  is  of  occasional 
occurrence  ;  and  after  large  doses  of  quinine  blindness 
of  both  eyes  has  occiured  with  very  small  retinal 
arteries. 

Detachixent  of  the  retina  is  due  to  separation  of 
the  retina  from  its  pigment  epithelium  by  htemorrhage  or 
serous  exudation.  It  is  accompanied  by  defect  in  the 
iield  of  vision  corresponding  to  the  detachment.  With  the 
ophthalmoscope  the  detachment  looks  greyish,  and  the 
retinal  vessels  passing  over  it  elevated.  The  causes  are 
myopia,  blows  on  the  eye,  cicatrices  following  wounds, 
choroidal  tumoui's,  &c.  Treatment,  except  complete  rest, 
is  usually  imavaiKng. 

Glioma  of  the  eetixa  occm-s  in  early  life,  and  the 
first  symptom  is  a  shining  white  or  yellow  reflex  seen 
behind  the  pupil;  by  focal  illumination  there  is  found 
lobulated  swelling,  with  small  vessels  and  often  hcemor- 
rhages  on  it.  The  tension  may  be  normal  or  increased, 
and  there  may  be  secondar}^  glaucomatous  symptoms.  The 
treatment,  imless  the  tumour  is  very  large,  is  immediate 
excision  of  the  eye  and  removal  of  as  much  of  the  optic 
nerve  as  possible. 

VlTREOrs  opacities  are  usually  due  to  inflammation 
(hyalitis)  associated  with  diseases  of  the  uveal  tract  or 
retina,  but  often  occur  in  extreme  myopia,  and  from 
retinal  and  choroidal  ha?morrhagcs.  The  opacities  may 
bo  of  difi'ercnt  shajies  and  sizes,  and  in  syphilis  are  very 
minute  and  dust-like.  The  patient  complains  of  seeing 
black  specks  floating  about,  and  vision  is  sometimes 
reduced.  Owing  to  degeneration  the  vitreous  may  be 
fluid,  and  contain  cholesterin  crystals. 

Sxutuhatiox  of  the  VlTKEors  {siijijiuraiivc  hi/ah'tis)  is 
due  to  injiuy  or  to  extension  of  a  pTU'ulent  uveitis,  and  is 
sometimes  ciiUod j)sei«lo-(/lioma,  from  its  yellowisli  fundus- 
reflex.  Foreign  bodies,  as  steel,  glass,  &c..  may  be  found 
in  the  vitreous,  and  ajsticercns  is  occasionally  located 
there.  An  opacpic  cord,  sometimes  containing  blood,  run- 
ning from  the  retinal  artery  forward,  may  bo  a  pcrsisimt 
liyaloid  iiritry,  but  it  must  not  be  mistaken  for  new 
vessels  passing  to  opacities  in  the  vitreous. 
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YII.  Glaucoma. — Glaucoma  is  a  condition  of  the  eye 
dependent  on  excess  of  the  iutra-ociilar  pressure.  The 
chief  si/mj^toms  are  increased  intra-ocular  tension  (elicited 
by  palpating  the  eyeball  with  both  index  hngers  through 
the  closed  lids) ;  pain  and  tenderness ;  enlargement  of  the 
large  perforating  arteries ;  impaired  sensibilitJ^  steami- 
ness,  and  pitted  appearance  of  the  cornea ;  shallow 
anterior  chamber ;  dilatation  of  the  pupil ;  greenish 
fundus  reflex  ;  pulsation  of  the  retinal  arteries,  and  en- 
gorgement of  the  retinal  veins ;  undermining  and  cupping 
of  the  optic  disk  ;  diminished  acuity  of  vision  and  light 
sense  ;  and  limitation  of  field  of  vision  chiefly  at  nasal 
side.  These  symptoms  are  generally  preceded  or  accom- 
l^anied  by  smoky  vision  (everything  seen  in  a  grey  or 
yellow  fog),  coloured  concentric  rings  round  lights,  neu- 
ralgia along  the  branches  of  the  fifth  nerve,  and  rapidly 
increasing  presbyopia  necessitating  frequent  changes  of 
glasses. 

Varieties. — Glaucoma  may  be  divided  into  (1)  acute, 
(2)  .subacute,  and  (3)  chronic. 

1.  Acicte  i/laucoma  is  characterized  by  the  severity  and 
acuteness  of  its  onset,  the  prodromata,  viz.,  vomiting, 
megrim,  &c.,  simulating  a  bilious  attack,  being  often 
•severe.  The  steaminess  of  the  cornea  prevents  as  a  rule 
any  view  being  obtained  of  the  fundus  although  the  pupil 
is  widely  dilated.  The  optic  disk  w'hen  seen" is  found  in 
first  attacks  not  to  be  cupped,  but  there  is  marked  pulsa- 
tion of  the  retinal  arteries  and  engorgement  of  the  veins. 
Such  an  attack  may  pass  off  after  a  few  days,  but  is 
generally  followed  by  others  until  the  eye  passes  into  a 
loermarient  glaucomatous  condition  {absolute  fjlaucoma)  and 
vision  is  totally  destroyed.  Absolute  glaucoma  is  accom- 
panied by  groat  pain  and  increased  tension,  intra-ocular 
hreniorrhagos,  opacity  of  the  lens,  ulceration  and  staphy- 
loma of  the  cornea,  and  shrinking  of  the  whole  globe. 
8ome  cases  of  acute  glaucoma  may  be  accompanied  by 
severe  intra-ocular  ha3morrhage  {hamorrluif/ic  g/aucumu). 

2.  Huljarjite  (jlaiiamia  is  characterized  by  tho  symp- 
toms of  glaucoma  as  given  above.  There  is  generally  a 
gradual  ])rogress,  sometimes  with  exacerbations,  and  it 
may  at  any  time  give  rise  to  acute  glaucoma. 

:>.  ('/iroi/ic.  (//aucoma  may  follow  on  a,n  acute  or  sub- 
acute; attack,  but  there  is  an  insidious  and  progressive 
form  Tisually  attacking  both  eyes,  in  which  all  iri'itative 
•signs  are  absent.      Without  i)ain  and   often  with  no 
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apparent  increase  of  tension,  there  is  gradual  reduction 
of  the  amplitude  of  accommodation,  diminished  corneal 
sensibility,  and  cupping  and  progressive  atrophy  of  the 
optic  disks  often  passing  on  to  absolute  blindness. 

FatlioJogy. — Glaucoma  is  produced  by  any  cu-cumstance 
tending  to  upset  the  normal  relation  of  the  secretion  and 
excretion  of  the  intra-ocular  fluids,  -whic^,  secreted  by  the 
ciliary  processes,  pass  chiefly  out  at  the  angle  between 
the  iris  and  the  cornea  {iridic  or  filtration  angle).  This 
may  be  produced  by  hypersecretion  of  the  ciliary  pro- 
cesses, obstruction  at  the  filtration  angle,  or  by  serositj- 
of  the  fluids.  The  most  frequent  cause  is  obstniction  at 
the  filtration  angle  due  to  inflammatory  products,  or  to 
mechanical  means,  as  growth  of  the  lens,  or  dilatation  of 
the  pupil.  Glaucoma  occurs  as  a  rule  in  persons  over 
40  years  of  age,  is  frequently  hereditary,  and  is  often 
associated  with  hypermetropia.  It  may  be  secondary  to 
complete  posterior  s}-nechia,  perforating  ulcers  and 
wounds  of  the  cornea,  dislocation  of  the  lens  laterally 
and  into  the  anterior  chamber,  cataract  operations,  intra- 
ocular tumours,  and  intraocular  htemorrhage. 

The  treatment  in  acute  glaucoma  is  by  instillation  of 
eserine  (especially  if  caused  by  atropine),  or  by  a  large 
iridectomy,  as  much  as  one  -  fifth  of  the  iris  being 
removed.  Several  other  operations  have  been  recom- 
mended, as  sclerotomy,  &c.  In  glaucoma  alsohitum  punc- 
ture of  the  sclerotic  "often  relieves  the  pain.  In  subacute 
cases  iridectomy  is  generally  indicated,  but  in  cJironic 
glaucoma  without  tension  no  operative  procedure  probably 
does  any  good. 

VIII.    DlSEASES  of  THE    OKBIT.  —  SUBCOX.II  XCTIVAL 

H7EM0REIIAGE,  due  to  a  blow  on  the  eye  or  to  rupture  of 
a  small  vessel,  o^-ing  to  cough,  &c.,  is  of  a  briglit  red 
colour  and  is  more  marked  towards  the  front  and  docs  not 
])ass  far  back.  I'^xactly  the  converse  a]iplies  to  deep 
orbital  hicmorrhage  following  fracture  of  the  anterior 
fossa  of  the  skull,  &c. 

OUBITAL    ABSCESS    AM)    OKBITAT.    CF.Ll.l-I-lTlS.  wlion 

acute,  are  difficult  to  diagnose  from  each  other.  Though 
often  traumatic  thev  may  be  due  to  cold,  irritation  ot  a 
tooth,  ervsipelas,  ]iva-mia.  &c.  They  sometimes  originate 
in  periostitis.  Thev  are  usually  charact.'rizcd  by  .^wcUnig 
of  the  lids,  chemosis  of  the  conjunctiva.  ]win  on  ui«)vc- 
ments  of  the  eye  and  on  pressing  back  the  eyeball, 
limitation  of  the  ocular  movements,  facial  neuralgia,  and 
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proptosis ;  sometimes  there  is  a  defined,  tender,  fluctnat- 
iug  swelling'.  If  the  symptoms  ai-e  not  soon  relieved, 
especiall}'  in  orbital  cellulitis,  papillitis  and  atrophy  of 
the  optic  nerve  may  ensue,  and  also  meningitis.  Orbital 
abscess  may  be  chronic  and  simulate  a  solid  tumour. 
The  treatment  consists  in  eaily  evacuation  of  the  pus, 
hot  fomentations  and  constitutional  remedies. 

Tumours  of  the  orbit  usually  cause  protrusion  of  the 
eye  [projjtosis),  impairment  of  its  movements,  and  papillitis 
or  optic  atrophy.  Clenerally  one  orbit  only  is  affected. 
The  origin  of  an  orbital  tumour-  may  be  primary,  as  in  the 
lachrymal  gland,  in  the  loose  orbital  tissues,  in  the  peri- 
osteum, in  the  eyeball  or  in  the  optic  nerve;  or  secondary, 
starting  from  a  neighbouring  cavity.  The  primary 
tumours  may  bo  cystic  (hydatid,  dermoid),  osseous  (gene- 
rally ivory),  sarcomatous,  and  vascular  (uEevi).  Amongst 
the  secondary  tumours  may  be  mentioned  arterio-venous 
communication  in  the  cavernous  sinus,  giving  rise  to  a 
pulsating  tumour,  and  distension  of  the  frontal  sinus  by 
retained  mucus  {frontal  nmcoccle).  The  treatment  is  chiefly 
the  same  as  in  other  parts.  Mabguant  tumours  should 
be  removed  early  along  with  the  eyeball  and  even  the 
contents  of  the  orbit,  and  chloride  of  zinc  paste  in.  some 
cases  applied  a  few  days  afterwards. 

Exucleation  of  the  eye.— Patient  lying  down  and  as 
a  rule  under  general  anfpsthesia ;  operator  standing  behind 
the  head;  spring  speculum  in  lids.  Divide  conjunctiva 
all  round  the  cornea  with  scissors;  raise  each  rectus  tendon 
in  succession  on  a  sqiunt  hook  (Pig.  170)  and  divide  them 
close  to  the.globe;_  now  separate  the  limbs  of  the  speculum 
and  the  eyeball  will  project  forwards;  pass  a  pair  of  stout 
curved  scissors,  closed,  behind  the  globe  from  the  outer  side, 
and  fool  for  the  optic  nerve,  then  pull  back  the  scissors 
slightly,  open  them,  and  divide  the  nerve.  The  globe,  now 
pushed  forwards  by  the  scissors,  is  taken  between  the  finger 
and  thumb,  and  the  other  attachments  are  divided  by  the 
scissors.  After  the  operation  firm  pressure  is  applied  by  a 
bandage.  There  is  but  rarely  any  trouble  from  hfemor- 
rha.y-o.  An  artificial  eye  may  be  given  about  three  months 
after^ operation,  if  the  socket  is  healthy. 

^  IX.    ImiRORS   of  REl'llACTION  AND  ACCOMMODATION.  

The  light-percipient  portion  of  the  eye  oxi.sts  at  the  external 
layer  of  the  retina  (roc/.s  and  cones)^  and  it  is  necessary  ff)r 
])erfect  vision  that  images  of  external  objects  should  be 
accurately  focussod  on  this  Liyer.    J{u,y,s  of  light  passin- 
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into  the  eye  are  refracted  at  the  anterior  surfaces  of  the 
cornea,  lens  and  vitreous,  and  brought  to  a  focus  at  a  point 
varying  with  the  refraction.  The  human  eye  for  the  sake 
of  simplicity  may  be  represented  by  a  convex  lens  of 
23  mm.  focus ;  and  the  following  laws  regulating  the 
passage  of  light  through  a  convex  lens  will  then  be  ap- 
j)licable  to  it.  Eays  of  light  passing  thi'ough  a  convex 
lens  parallel  to  the  principal  axis,  and  therefore  coming 
from  infinity,  are  brought  to  a  focus  at  a  jioint  [principal 
focus)  varying  inversely  in  distance  to  the  convexity  of 
the  lens  ;  rays  coming  from  a  point  closer  than  infinity 
{divergent  rays)  are  refracted  fiu-ther  back  from  the  lens 
than  the  focal  point ;  and  rays  coming  from  a  point  be- 
yond infinity  [convergent)  are  focussed  between  the  lens 
and  its  principal  focus. 

EMMETEOriA. — In  an  eye  of  normal  refi-action  [emme- 
tropia)  with  its  accommodation  relaxed,  parallel  rays  pass- 
ing through  the  pupil  will  be  focussed  by  the  sui-faces  at 
a  point  represented  by  the  external  sui-faces  of  the  rod 
and  cone  layer  of  the  retina;  divergent  rays  will  be  focussed 
behind  the  retina;  and  convergent  rays  in  front.  In  order 
to  focus  the  divergent  rays  upon  the  retina  it  is  necessaiy 
to  increase  the  convexity  of  the  lens  and  so  shorten  its 
focal  length.  This  is  done  by  accommodation,  and  a 
young  emmetrope  with  normal  accommodation  should  lie 
able  to  focus  on  his  retina  all  rays  from  parallel  to  diver- 
gent ones  starting  from  about  8  inches  from  his  cornea. 

Hypermetroi'IA  is  the  condition  when  the  retina  only 
receives  convergent  rays ;  parallel  and  divergent  rays  are 
refracted  beyond  the  retina.  This  takes  place  from  too 
short  a  distance  between  the  cornea  and  the  retina,  or 
from  lessened  convexity  of  the  lens  ;  the  usual  cause  is 
congenital  shortness  of  the  axis  of  the  eye.  Hyperme- 
trojies  from  this  fact  arc  obliged  to  accommodate  for  ]iar- 
allcl  rays  and  still  more  for  divergent  ones.  Tlie  in-ai- 
nieiit  niiturnllv  is  to  increase  the  convexity  of  llic  Ions 
artificially  by  giving  a  convex  lens  ;  and  by  so  doing 
allowing 'parallel  ravs  to  bo  refracted  on  the  rctnia,  and 
then  the  ciliary  mu.scle  will  be  able  to  focus  dn-crgont 
rays  on  the  retina.  In  children  and  young  adults  to  find 
mit  their  bvpermetropia  it  is  often  necessary  to  order 
atropine  before  testing  the  refraction.  The  si/m]>to>,>s  o{ 
hypermetroinii  are  pain  and  discomfort  on  reading,  con- 
gested eyelids  and  conjunctivsp,  spasm  and  iibi  illar  twitch- 
ings  of  the  lids,  convergent  strabismus,  headache,  iVc. 
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Hypermetropia  is  usually  congenital,  often  hereditary,  and 
is  associated  with  a  flat-looking  face,  shallow  orbits  and 
small  eyes. 

Myopia  is  the  opposite  condition  to  hypermetropia, 
and  in  it  the  retina  only  receives  divergent  rays.  It  is 
due  as  a  rule  to  the  axis  of  the  eye  being  too  long,  or 
in  some  cases  to  the  ciliary  muscle  rendering  the  lens 
too  convex  {spasm  of  accommodation).  The  treatment, 
except  in  cases  of  spasm  of  accommodation,  is  to  give 
concave  glasses  to  allow  parallel  and  other  divergent  rays 
to  fall  on  the  retina.  In  low  degrees  of  myopia  it  is  only 
necessary  to  order  glasses  for  distance,  but  in  high 
degi-ees  it  is  usual  to  order  a  stronger  pair  for  distance, 
and  a  weaker  pair  for  reading,  &c.  In  apparent  mvopia 
due  to  spasm  of  the  ciliary  muscle  it  is  necessary  to  order 
atropine  to  find  out  the  true  refraction.  Myopes  often 
have  the  head  elongated  in  the  antero-posterior  diameter,  a 
long  face  and  large  prominent  eyes.  Myopia  is  genei'ally 
accompanied  by  a  crescent  at  the  outer  side  of  the  disk 
{■posterior  stajihyloma) ,  and  there  may  be  secondary 
choroidal  trouble,  detachments  of  the  retina,  vitreous 
opacities,  &c. 

AsTiGiiATiSM  is  the  condition  in  which  one  or  more  of 
the  refractive  surfaces  have  not  the  same  curvature  in 

all  du-ections.    Astigmatism  may  be  divided  into  (1) 

irregalar,  in  which  there  is  a  difference  of  refraction  in 
the  different  i)arts  of  the  same  meridian  due  to  changes 
in  the  lens  and  cornea  ;  and  (2),  regular  where  there  is  a 
difference  in  two  meridians  {diief  meridians)  at  right 
angles  to  one  another,  and  called  those  of  maximum  and 
minimum  refraction.  It  is  usually  corneal  {static  astigma- 
iisvi),  but  may  he  due  to  the  ciliary  muscle  {dynamic 
astigmatism).  Eogular  astigmatism  may  be— (a)  simple, 
where  one  meridian  is  emmetropic  and  the  other  hyper- 
metropic or  myopic,  and  is  then  called  simple  hyper- 
metropic ov  myoi)ic  astigmatism;  {b)  compound,  where 
tlie  meridians  are  unequally  myopic  (compound  myopic 
astigmatism)  or.  uiie(|ually  hypermetroiiic  (compound 
hyi)ormotropic  astigmatism)  ;  or  (c)  mixed,  where  one 
meridian  is  hyperiiietroiiic  and  the  other  myo])ic. 

The  treidmnd  is  by  cylindrical  glasses  al'one  for  simple 
astigmatism,  and  cylindrical  glasses  in  combination  with 
si)hericals,  for  comiiound  and  mixed. 

_  riiKsiiVoprA.  — I'Voiii  40  to  'lo  vears  of  n^v  it  is  found 
in  all  eyes,  owing  to  changes  in  the  elasticity  of  tlio  lens, 
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tiiat  the  ciliary  muscle  begins  perceptibly  to  lose  its 
power  of  altering  the  convexity  of  the  lens.  The  effect  of 
this  will  be  to  prevent  near  objects  being  focussed  on  the 
retina,  and  to  counteract  this  condition  and  help  the 
ciliary  muscle  it  is  necessary  to  give  convex  glasses  for 
reading.  It  has  been  found  that  the  glass  necessary  is 
about  one  dioptre  for  everj^  five  years  after  40.  In  myopes 
wearing  glasses  for  reading,  this  amount  wiU  have  to  be 
subtracted  from  their  glasses. 

X.  Strabismus  ais'd  ocular  paralysis. — SiRARisiius 
(squint)  is  always  present  when  the  two  eyes  are  not 
dii-ected  simultaneously  towards  the  same  object,  and  is 
usually  accompanied  at  some  time  by  double  -^-ision  {di- 
jilopia).  Strabismus  occurs  from  over-action,  weakness,  or 
paralysis  of  one  or  more  of  the  extrinsic  ocular  muscles. 
It  is  usually  convergent  or  divergent,  but  may  be  upward 
or  downward.  It  may  be  constant  or  occasional  {periodic), 
and  thoiigh  usually  one  eye  alone  squints,  yet  sometimes 
both  eyes  may  do  so  in  tui-n  {altcrnati/ig).  When  the 
squinting  eye  follows  its  fellow  normally  in  all  its  move- 
ments the  squint  is  called  concomitant  in  centra-distinction 
to  paralytic.  Diplopia  is  much  more  marked  in  paralytic 
than  in  concomitant  squint.  The  non- squinting  eye  is 
called  the  fixincj  eye,  and  strabismus  may  be  estimated  by 
telling  the  patient  to  look  at  an  object  about  two  feet 
away  with  the  fixing  eye,  and  then  taking  the  distance 
between  the  middle  of  the  palpebral  aperture  and  the 
middle  of  the  cornea  of  the  squinting  eye  {primary 
squint) ;  on  now  making  the  squinting  become  the  fixing 
eye  the  amount  of  deviation  of  the  original  fixing  eye  is 
taken  {secondary  squint).  In  paralytic  cases  the  secondary 
squint  exceeds  the  ]irimary,  but  it  is  equal  to  the  i)rimary 
in  concomitant  squint. 

Convergent  (internal)  squint  is  most  commonly  due  to 
hvpcrme'tropia,  owing  to  the  fact  that  the  excessive  ac- 
commodation necessitates  a  corresponding  convergence; 
but  it  may  occur  occasionally  in  myo]iia,  and  may  follow 
division  or  paralysis  of  an  external  rectus. 

Direrqerd  (external)  strahisnms  follows  from  nisufli- 
ciencyo'f  convergence  iiowcr,  and  weakness  of  the  internal 
recti,  especially  in  mvopia ;  fronr  defective  vision  of  an 
eye,  as  in  corneal  ncbulre,  &c. ;  and  from  division  or 
paralysis  of  an  internal  rectus. 

The  treatment  of  strabismus  is  by  constitutional  remedies, 
atropine,  eserine,  spectacles,  prisms,  and  stereoscopic  ex- 
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ercises.  The  operations  that  may  be  required  are  either 
tenotomj'  of  the  muscle  of  the  affected  side,  or  advance- 
ment of  the  muscle  of  the  opposite  side. 

Tenotomy  of  the  internal  rectus. — Patient  lying  down 
and  under  cocaine  or  general  antesthesia  ;  oj^erator  stand- 
ing in  front  and  to  the  right-hand  side.  Introduce  the 
spring  speculum,  and  pinch  up  with  a  pair  of  fixation 
forceps  the  conjunctiva  and  subconjunctival  tissue  at  the 
point  of  junction  of  the  lower  horizontal  and  inner  vertical 
tangents  to  the  cornea.  Divide  this  fold  with  a  pair  of 
blunt-pointed  scissors,  making  the  incision  only  large 
enough  to  admit  the  points  of  the  scissors,  and  then,  passing 
the  scissors  thi-ough  the  incision,  divide  the  capsule  of 
Tenon.  Pass  the  strabismus  hook(Fig.  170)  into  the  wound, 


Fig.  170. — Strabismus  hook. 


db-ecting  its  point  backwards,  and  then  turn  the  end  of 
the  hook  upwards  between  the  globe  and  the  tendon,  until 
its  point  is  seen  beneath  the  conjunctiva,  at  the  uj^per 
border  of  the  tendon.  Introduce  the  scissors  through  the 
wound  and  open  the  blades  on  either  side  of  the  tendon, 
between  the  globe  and  the  hook,  and  by  one  or  two  snips 
cut  through  the  tendon.  Ptemove  the  hook  and  then 
reintroduce  it  to  see  if  the  tendon  is  completely  divided. 

The  method  is  the  same  for  the  external  rectus,  but  it 
must  bo  remembered  that  the  tendon  is  situated  a  little 
further  back. 

OcuLMi  PAll.\XYSrs. — Complete  Paralysis  of  the  TJiird 
Nerve  is  characterized  by  complete  ptosis  ;  external  stra- 
bismiis;  inability  to  move  the  eye  directly  up,  down  or 
in;  crossed  diplo])ia;  mydriasis  and  inactivity  of  the 
pupil  to  all  the  rolloxos;  and  paralysis  of  accommodation. 
Any  one  of  the  muscles  supplied  by  the  tliird  nerve  may 
be  separately  paralysed,  also  the  superior  oblique  (fourth 
nerve)  and  the  oxternu.l  rectus  (sixth  nerve).  Paralysis  of 
the  external  rectus  gives  rise  to  internal  striibismiis  in- 
ability to  move  the  eye  outwards,  and  homonymous 
di)ilo])i:i.  It  is  the  most  coiiinKjn  of  the  ocular  ])alsies, 
pnjbably  from  the  long  course  of  the  sixth  nervo.  All 
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the  external  ocular  rauscles  may  be  parah'sed  at  the  same 
time  [ophthalmoplegia  externa). 

The  intra-ocular  muscles  are  the  pupillary  {sphincter 
pupiUce)  and  the  ciliary.  The  pupillary  muscle  may  be 
affected  by  paralysis  of  the  thii'd  or  short  ciliary  nerves, 
]n-oducing  medium  mydriasis,  and  by  paralysis  of  the  cer- 
vical sympathetic  or  long  ciliary  nerves,  producing  partial 
miosis.  The  ciliary  muscle  may  be  jiaralysed  {cyclople;/ia) 
by  affections  of  the  third  or  short  ciliary  nei-ves,  usually 
in  conjunction  with  paralysis  of  the  pupillary  muscle,  but 
it  may  be  paralysed  alone  as  in  diphtheria. 

In  certain  diseases,  especially  locomotor  ataxia,  a  con- 
dition called  the  Argyll-Eobertson  or  spinal  pupil  is 
observed,where  the  pupil  acts  to  accommodation  but  not 
to  light.  In  a  few  cases  complete  palsy  of  aU  the  ex- 
ternal and  internal  ocular  muscles  has  been  observed. 

The  treatment  of  ocular  paralysis  is  chiefly  consti- 
tutional, as  many  are  of  syphiUtic  origin,  but  faradisa- 
tion of  the  affected  muscle  may  also  be  employed.  In 
mydriasis  and  cycloplegia,  the  use  of  eserine  is  indicated. 

Nystagmus  {involuntary  oscillations  of  the  eyeball)  is 
o-enerally  binocular,  and  the  movements  of  the  eyes  are 
usually  horizontal  or  rotatory.  It  occurs  generally  in 
early  life,  and  is  then  due  to  defect  of  sight  from  corneal 
ulcer,  &c.,  sometimes  in  adiilt  life,  in  cases  of  dissemi- 
nated sclerosis,  &c.,  and  in  miners,  in  whom  it  is  probably 
due  to  their  position  at  work. 


DISEASES  OF  THE  LIPS,  CHEEKS,  AXD  >tOUTir. 

HEurES  OF  THE  Lir. — A  crop  of  herpetic  vesicles 
which  burst  in  a  few  days  leaving  small  scabs,  are 
common  on  the  lip  during  slight  attacks  of  catarrh,  in- 
digestion, &c.    Their  occiu-rence  in  pneumonia  is  well 

known.  . 

CllACKS  AND  FISSURES  OF  THE  LIP  followmg  exposiirc 
to  cold,  &c.,  in  dyspeptics,  arc  very  commom,  and  if 
neglected,  may  forin  deep  and  painful  fissures,  prone  to 
bleed  and  obstinate  to  heal.  A  simple  ointment,  and  if 
persistent,  touching  them  with  nitrate  of  silver,  will 
generally  suffice  to  cure  them.  They  must  not  be 
mistaken  for  the  fissures  about  the  corners  of  the  mouth 
.so  common  in  congenital  syphilis. 

PAP1LL0M.VTA  OR  AVARTY  GUOWTUS  OF  THE  LIP  aro  ol 

interest  in  that  they  are  liable  as  ago  advances  to  become 
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epitheliomatous.  They  may  sometimes  grow  out  in  the 
iorm  oi  horns.  Extii'pation  with  the  knife  is  the  only 
treatment. 

SrPEEFici.Aj;,  ULCERS  on  the  inner  sm-face  of  the  lip  are 
common  accompaniments  of  errors  in  digestion,  and  of 
secondary  syphilis.  There  are  usually  similar  ulcers  on 
tlie  side  of  the  tongue  and  cheeks.  Nitrate  of  silver  or 
chromic  acid  lotions  are  the  best  local  applications. 

^s-isytjs  OF  THE  LIP  T^'hen  small  may  be  touched  with 
nitric  acid  or  ethylate  of  sodium ;  and  when  pendulous 
and  projecting  from  the  free  margin,  ligatured.  When 
mvolYing  the  whole  substance  of  the  lip  it  may  be  treated 
by  electrolysis,  or,  better,  excised  by  means  of  a  V-shaned 
incision. 

Hyperteophy  of  the  lip,  generally  the  upper,  is 
olten  met  with  m  connection  with  cracks  and  fissures  in 
strumous  children,  and  is  known  as  the  strumous  lip  A 
similar  condition  is  sometimes  met  with  in  cono4nital 
syphilis  and  m  chronic  nasal  catarrh.  The  thickening  as 
a  rule  di-sappears  tinder  constitutional  treatment  and  as 
the  patient  grows  older.  The  removal  of  a  wedge-shaped 
piece,  as  advised  by  some,  can  seldom  be  necessary 

Carbukcle  oe  t^he  lip  is  a  most  dangerous  disease,  as 
it  IS  very  liable  to  lead  to  infective  phlebitis  of  the  facial 
vein  which  may  spread  thence  through  the  ophthahnic 
vein  to  the  cavernous  and  other  cranial  sinuses,  and 
terminate  m  mfective^  meningitis  or  in  general  blood 
poisoning.  Free  incisions  should  be  made,  antiseptics 
apphcd,  and  the  strength  supported  by  fluid  nourishment 
and  stimulants. 

Adenojiata,  or  labial  glandular  tumours  (Pao-etl 
occasionally^  occur  in  the  hp  as  small,  smooth,  elastic 
growths  projecting  under  the  mucous  membrane  They 
sometimes  contain  nodules  of  cartilage,  and  are  then  of 
harder  consistency.  They  should  be  removed  from  the 
mucous  surface  to  avoid  scarring. 

Cysts  due  to  obstruction  of  the  mucous  follicles  are 
frequent  in  the  lip.  They  contain  a,  glairy  fluid  and 
appear  as  small,  tense,  semi-translucent,  globular,  bluish- 

ti^mi^nb'"^''  °"  "^T'''  ^^'^f^^^-  ^  ft'ee'incisii 
woi      -+1:  /  membrane,  and  removal  of  the  cyst- 

wall  with  forceps,  is  porha],s  the  best  treatment 

J'.PITHELIOMA  nearly  always  occurs  in  men,  and  on  the 
lower  bp;  and  althougli  it  may  affect  non-smdc  is  it 
generally  appears  to  be  due  to  the  irritation  and  ]"ea  of  a 
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short  clay  pipe.    It  begins  as  a  crack,  small  ulcer,  or  in- 
durated tubercle,  and  may  either  spread  superficially  along 
the  free  margin  of  the  lip,  or  extend  deeply  into  its  substance. 
Sooner  or  later  it  involves  the  whole  Hp  and  adjoining 
parts,  becomes  adherent  to  the  jaw,  and  invades  the  bone. 
The  lymphatic  glands  in  the  neck  become  involved,  but 
dissemination  through  internal  organs  is  rare.  If  removed 
early,  it  may  not  recur  till  after  a  long  period  of  immunity, 
or  perhaps  not  at  all.    It  seldom  returns  in  the  scar,  but 
in  the  lymphatic  glands,  the  patient  dying  of  exhaustion 
induced  by  ulcerating  and  bleeding  masses  in  the  neck. 
The  affection  is  very  apt  to  be  mistaken  for  hard  chancre, 
and  the  latter  has  ere  now  been  cut  away  under  the 
impression  that  it  was  an  epithelioma.    The  following 
points  should  serve  to  distinguish  them  : — 1.  Epithehoma 
generally  occurs  in  the  old,  and  in  men,  and  on  the  lower 
lip ;  chancre  in  the  young,  in  women,  and  on  the  upper 
lip.    2.  The  epitheliomatous  ulcer  has  hard,  sinuous,  and 
everted  edges,  and  an  indm-ated  and  warty  base  ;  the 
chancrous  is  raised,  excoriated,  smoother,  and  the  in- 
duration is  more  cii-cumscribed.    3.  In  the  malignant 
affection,  the  glands  are  not  affected  till  late  in  the 
disease— perhaps   six  months  ;  in  the  syphilitic  early, 
say  six  weeks.  Moreover,  in  chancre  secondary  symptoms 
will  be  present  or  soon  appear,  and  the  disease  readily 
vields  to  antisyphilitic  remedies.    Treatment. — Free  and 
early  excision  is  imperative.    The  growth  may  be  either 
included  in  a  V-shaped  incision,  the  wound  being  after- 
wards united  by  hare-lip  pins,  or  if  superficial,  freely 
shaved  off.    The  glands  in  the  neck,  if  enlarged  and  not 
too  extensively  diseased,  should  be  extirpated  at  the 
same  time.    When  the  bone  is  involved,  a  portion  of  the 
jaw  may  be  removed  if  the  whole  disease  can  be  got 

away.  .      .       ,  •  ■,  xi 

Hare-lip  is  a  congenital  malformation  m  whion  the 
upper  lip  is  vertically  cleft  on  one  or  both  sides  of  the 
median  line.  It  is  so  named  from  its  fancied  rcsomblauce 
to  tho  lip  of  the  hare.  It  is  produced  by  the  failure  of 
union  of  tho  fronto-nasal  process  which  forms  the  median 
portion  of  the  li]i  with  the  superior  maxillary  processes 
which  form  the  lateral  portions.  The  fissure  will,  there- 
fore, bo  opposite  tlie  suture  between  the  superior  inax- 
illary  and  premaxillaiT  bones,  the  situation  at  which 
tho  union  between  the  above-mentioned  processes  nor- 
mally occurs ;  and  it  will  be  single  or  double,  according 
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as  tlie  failm-e  of  union  occurs  on  one  or  both  sides.  It 
may  exist  as  a  mere  notch  on  the  free  margin  of  the  lip 
but  It  more  frequently  extends  deeply  through  the  Huh- 
stance  of  the  lip  into  the  nostril  above.  Single  hare- 
lip is  tar  more  common  than  double  hare-lip,  and  occurs 
much  more  often  on  the  left  than  on  the  right  side  The 
two  margins  of  the  cleft  are  often  unequal  in  length  the 
lip  on  one  side  of  the  cleft  being  on  a  lower  level  than 
on  the  other.  In  double  hare-lip  the  central  portion  is 
generally  shorter  than  natural,  and  along  with  the  pre- 
maxillary  bone  and  the  incisor  teeth  frequently  proiects 
forwards,  the  two  clefts  being  often  of  unequal  extent. 
Olett  palate  is  a  frequent  concomitant  of  hare-lip,  and 
maKormations,  such  as  club-foot,  spina  bifida,  &c.,  are 
not^uncommon  m  other  parts  of  the  body  at  the  same 

Treatmaif -The  edges  of  the  cleft  should  be  pared,  and 
tne  raw  surfaces  brought  into  contact,  and  there  held  bv 
Mre-lip  pms  or  sutm-es,  so  that  primary  union  may  occm  . 
Ihe  operation  is  best  done  between  the  third  and  fifth 
months  of  infancy  as  veiy  young  infants  bear  heemor- 
ihage  badly,  and  later,  the  troubles  of  teething  begin 
To  ensure  success  the  child  shoLild  be  brought  into  the 
best  possible  state  of  health  by  careful  nursing  and  feed! 
mg,  and  any  constitutional  taint,  as  syphilis,  corrected  by 
appropriate  remedies. 

There  are  various  methods  of  operating.  Here  only 
the  more  simple  can  be  described.  Whatever  method 
is^  adopted,  the  objects  to  be  kept  in  view  are-1  to 
obtain_  primary  union  throughout  the  wound,  and  hence 
the  mininium  of  scarring;  2,  to  ensure  the  margin  of 
the  prolabuim  and  free  border  of  the  lip  respectively 
being  m  line;  3,  to  prevent  the  formation  after  the 
operation  of  a  notch  at  the  line  of  union.  These  obiects 
are  best  attained  by  well  freeing  the  Up  from  the  4ms 
at  the  apex  of  the  cleft  so  as  to  avoid  tension  bv 
using  a  sharp  knife  so  as  to  ensure  clean  incisions'-  bv 
taking  care  to  completely  pare  the  margins  of  the  cleft 
and  to  remove  sulficient  tissue  to  procure  broad,  raw  sur- 
faces ;  by  passing  the  hare-lip  pins  on  the  same  level 
and  deeply  enough  to  bring  the  whole  of  the  raw  surfaces 
into  contact ;  and  by  making  tli.3  cuts  in  paring  the  ed 'cs 
concave  towards  the  n.i.ldle  lino  of  the  cloft,  so  as'to 
lengthen  the  line  of  union  and  allow  for  retraction 

Oprratwn  ./or  single  hare-irp.-JIayiug  placed  a  Smith's 
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clamp  (Fig.  171)  on  the  lip  on  either  side  of  the  clef  t  to 
control  ha3morrhage,  pare  the  edges  of  the  cleft  vnth.  a 
sharp  narrow-bladed  scalpel,  taking  care  to  remove  the 
whole  of  the  rounded  portion  of  the  prolabium  on  each 
side  of  the  base  of  the  cleft ;  and  having  freed  the  hp 
from  the  gums  at  the  apex  of  the  cleft,  brmg  the  raw 

sui-faces  together  by  hare- 
lip pins,  passing  the  lower 
one  first,  to  ensure  the  free 
edge  of  the  lip  and  pro- 
labium being  in  line.  The 
lower  pin  should  be  _  en- 
tered a  quartei">of  an  inch 
fiom  the  margin  of  the 
cleft,  and  made  to  ti'ansfix 
the  coronary  artery ;  but 
it  should  not  penetrate  the 
mucous  membrane,  as  if  this  be  done  the  mucous 
membrane  will  double  in  and  prevent  union.  A  second 
pin  will  generally  be  necessary,  and  should  be  passed  m 
the  same  way,  and  a  silk  suture  twisted  round  each. 
The  sharp  ends  of  the  pins  should  be  nipped  off  with 
pliers,  a  small  piece  of  oiled  lint  placed  beneath  theni 
to  prevent  injury  to  the  cheek,  and  several  sutm-es  of 
horsehair  passed  superficially  to  keep  the  edges  of  the 
wound  in  accui-ate  apposition.    The  parts  should  then 


Fis.  171-  —  Smith's  clamp  for 
controlling  lioemorrliage  dnring 
operation  for  hare-lip. 


Fig.  173, 


Fig.  174. 


Fios.  172,  173,  17-1.— Operation  for  single  haro-lip  when  the 
'      fissure  docs  not  extend  into  the  nostril. 

be  dried,  and  covered  with  collodion,  and  a  dumb-bell- 
shaped  piece  of  strapping  applied  across  from  cheek 
to  check  to  prevent  traction.  The  ].ins  should  be  re- 
moved at  thG  end  of  twenty-four  to  thirty-six  hours,  as 
otherwise  they  will  leave  scars.  The  twisted  suture  should 
bo  left  on  till  firm  union  has  occurred,  and  the  strapping 
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re-appliecT.  "VNTiere  the  fissure  does  not  extend  through 
the  whole  lip,  an  inverted  V-shaped  incision  may  be 
made,  with  its  angle  just  above  the  apex  of  the  cleft 
(Fig.  172),  each  arm  stopping  short  of  the  prolabium  ; 
the  tissues  included  in  the  arms  of  the  V  should  now 


Fig.  175.  Fig.  176. 


Figs.  175,  176. — Operation  for  single  bare-lip  when  the  sides  of 
the  fissure  are  unequal. 

be  di'awn  down,  and  a  diamond-shaped  wound  thus 
formed  (Fig.  173).  On  bringing  the  raw  surfaces  together, 
a  projection  in  place  of  the  fissure  will  exist  on  the  free 
border  of  the  lip  (Fig.  174) ;  but  this  will  disappear  in 
time,  leaving  the  lip  nearly  natural.  When  there  is 
much  irregularitj'  between  the  two  portions  of  the  lip 
(see  Fig.  175),  the  incision  on  the  shallower  side  should 
stop  short  of  the  prolabium,  so  as  to  allow  the  flap  thus 
formed  to  remain  attached  at  its  base.    On  the  deeper 

Fig.  177.  Fig.  178. 


Figs.  177,  17S. — 0|)eratinii  for  doulile  liarc-lip. 

side  the  incision  should  slope  off  at  an  angle  through  the 
pi-olabium,  completely  removing  the  tissue.  The  fla])  left 
on  the  shallower  side  should  be  now  timicd  down  and 
united  to  the  slo])od-off  portion  on  the  dco])er  side,  and  the 
vertical  portions  of  the  incision  brought  together  as  usual. 
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Thus,  -what  was  the  free  edge  of  the  cleft  on  the  shallower 
side,  now  becomes  the  free  edge  of  the  lip  (Fig.  176). 

Opmition  for  double  hare-lip. — When  the  premaxillarj' 
process  projects,  it  should  not,  as  a  rule,  be  removed,  but 
be  forced  back  into  place  by  partially  detaching  it  with 
the  cutting  pliers  blunted  by  being  wi-apped  in  lint,  and 
the  lip  united  over  it.  There  are  many  ways  of  uniting 
the  lip.  The  simplest,  perhaps  (Fig.  177  and  178),  con- 
sists in  jjaring  completely  the  central  portion,  and  then 
making  two  flaps  from  the  lateral  portions,  bringing 
them  down  and  uniting  them  to  each  other  below  the 
central  portion,  and  also  to  it,  so  that  thej'  may  fill  up 
the  gap  left  by  the  deficient  length  of  the  central  jDortion. 

EoDENT  ULCEE.  perhaps  most  often  occurs  on  the 
cheek,  especially  near  the  outer  and  inner  canthus  of  the 
eyelids,  the  ala  of  the  nose,  and  the  external  auditory 
meatus ;  and  is  therefore  conveniently  described  here.  It 
is  also  met  with  on  the  scalp.  Eodent  ulcer  is  generally 
regarded  as  a  form  of  carcinoma ;  it  differs  from  ordinary 
carcinoma,  however,  in  that  it  is  much  slower  in  its 
growth,  and  does  not  become  disseminated,  affect  the 
lymphatics,  or  return  after  removal.  Signs. — The  disease 
is  one  of  advanced  life,  and  seldom  occui's  before  fifty. 
It  generally  begins  as  a  wart,  which  later  becomes  an 
ulcer ;  the  ulcer  is  generally  single,  its  edges  are  irregular, 
sinuous,  and  a  little  raised,  and  but  very  slightly  if  at  all 
indiu'ated  ;  its  base  is  slightly  depressed,  void  of  gi-anu- 
lations,  generally  of  a  pale  jiink  colour,  and  at  times 
covered  with  a  scab.  The  skin  around  is  healthy,  and 
although  attempts  at  cicatrization  are  sometimes  seen, 
the  ulcer  never  quite  heals,  but  slowly  extends,  destroy- 
ing muscle,  cartilage,  and  bono,  and  ultimately  i^roduces 
gi-eat  deformity.  Treatment. — It  should  bo  early  and 
widely  extiri)ated  with  tho  knife;  or  if  any  part  cannot 
bo  thus  removed,  what  remains  should  be  destroyed  by 
caustic  or  tlio  cautery . 

iSTOxrATiTis,  or  iuilammation  of  tlio  moutli,  may  bo 
divided  into  the  aphthous,  the  panisitic,  the  ulcerative, 
the  syphilitic,  tho  mercurial,  and  the  gangrenous. 

Aplillumx  .s/oHKfi/Y/.s  generally  de]ionds  upon  .^onio  diges- 
tive disturbance,  and  is  common  in  young  children.  It 
is  characterized  by  white  patches  of  erosion  on  the 
mucous  membranc  of  the  lips,  cheek  and  tongue.  Rhu- 
barb and  magnesia,  and  locally  borax  and  honey,  are  tho 
usual  remedies. 


STOilATITIS. 


521 


Parasitic  stomatitis  or  thrush,  resembles  the  preceding, 
but  depends  upon  the  j^resence  of  a  parasite  known  as  the 
oidium  albicans.  It  is  generally  merely  symptomatic  of 
other  diseases,  to  the  alleviation  and  cure  of  which  the 
treatment  should  be  directed. 

UJceratii-e  stomatitis  is  more  serious,  but  is  still,  as  a 
rule,  superficial.  It  may  depend  upon  digestive  disturb- 
ance, local  irritation  of  cuttmg  teeth,  or  bad  hygiene. 
The  ulcers  are  covered  with  a  grey  slough,  the  giims  are 
red  and  swoUen,  and  the  breath  is  foul.  A  stimulating 
plan  of  treatment  is  generally  reqiured,  with  attention 
to  the  digestive  functions,  hygienic  surroundings,  &c. 
Locally,  the  mouth  should  be 'rinsed  out  with  a  wash  of 
chlorate  of  2)otash. 

Sypliililic  stomatitis  is  common  during  the  secondary 
and  tertiary  stages  of  syphilis,  and  requires  no  fm-ther 
mention. 

Mercurial  stomatitis,  depending  upon  an  overdose  of 
mercury,  or  some  idiosyncrasy  of  the  patient  to  the  drug, 
IS  of  less  frequent  occurrence  in  its  severe  forms  than 
formerly.  It  is  attended  with  foul  breath,  swollen  tongue 
spongy  gums,  profuse  salivation,  swelling  of  the  parotid 
and  submaxillary  glands,  and  loosening  of  the  teeth.  It 
may  terminate  in  gangrenous  ulceration,  with  extensive 
destruction  of  the  soft  tissues,  and  perhaps  necrosis  of 
the  l)ones.  Chlorate  of  potash,  both  internally  and  as  a 
mouth-wash,  should  be  given;  and  the  strength  sup- 
ported by  fluid  nourishment,  and  if  indicated,  bv  stimu- 
lants. 

GaiKjrenous  stomatitis  or  cancrum  oris,  is  a  phagedEenic 
ulceration,  which  begins  on  the  inside  of  the  cheek  and  if 
not  cheeked  rapidly  involves  its  whole  thickness.  It  is 
very  apt  to  terminate  in  blood-poisoning.  It  ajDpears  to 
depend  upon  thrombcsis  of  the  capillaries,  a  condition 
recently  shown  to  be  induced  by  the  presence  of  a  specific 
micro-organism .  It  is  most  frequently  met  with  in  under- 
fed, debilitated  children  recovering  from  one  of  the  exan- 
themata, tyi)lioid  fever,  &c.,  or  subjected  to  bad  hveienic 
conditions.  A  foul  and  black  slough  forms  in  the  mouth 
and  a  dusky  putch  soon  appears  on  the  surface  of  the 
cheek  which  becomes  hard  and  brawny,  and  then  black  • 
and  li  the  disease  is  not  soon  arrested,  extensive  slou"-h' 
mg  occurs,  ty],hoid  symptoms  set  in,  and  the  ])a,tient  dies 
comatose,  ot  general  blood-poisoning,  or  of  bronchitis  or 
pneumonia.    Jt  appears  t.,  be  of  a  nature  similar  to  the 
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gangrenous  inflammation  of  the  female  genitals  kno'W'n  as 
noma.  The  treatment  must  be  energetic.  The  parts 
should  be  well  dried,  and  thoroughl;^  destroyed  -n-ith 
fuming  nitric  acid ;  or  boroglj'coride  may  be  applied  in 
milder  cases.  The  strength  must  be  supported  with 
strong  beef-tea,  brandy-and-egg  mixture  and  nutrient 
enemata  ;  and  recumbency  should  be  insisted  upon  during 
convalescence,  as  there  is  a  tendency  to  fatal  syncope, 
which  may  remain  for  some  time. 

Salivary  calcltli  are  sometimes  met  with  blocking 
the  orifice  of  Wharton's  duct,  or,  more  rarely,  one  of  the 
ducts  of  the  other  salivary  glands.  They  are  composed  of 
animal  matter,  impregnated  with  phosphate  and  a  ti-ace 
of  carbonate  of  lime.  Generally  they  can  be  seen,  or  at 
any  rate  felt,  in  the  interior  of  the  mouth,  as  hard  bodies 
in  the  course  of  the  duct.  They  may  give  rise,  by  causing 
retention  of  the  secretion  of  the  gland,  to  sweUiug,  pain, 
and  tenderness  in  the  obstructed  gland,  and  sometimes  to 
suppuration  and  salivary  fistula.  An  incision  thi'ough  the 
mucous  membrane  over  the  calculus  will  allow  of  its  re- 
moval with  a  scoop  or  forceps.  Should  stricture  of  the 
duct  follow  it  must  be  divided  transversely. 

Eaxula  is  a  bluish-white,  semi- translucent,  globular  or 
ovoid  swelUng  situated  in  the  floor  of  the  mouth  beneath 
the  tongue,  and  containing  a  glairy  mucoid  fluid.  It  is 
probably  produced  by  the  enlargement  of  one  of  the 
mucous  follicles  so  numerous  in  that  situation. _  Mr. 
I^Iorrant  Baker  has  conclusively  shown  tliat  it  is  not 
usually  a  dilatation  of  Whartoji's  duct,  as  was  formerly 
taught.  It  is  painless,  but  interferes  to  a  greater  or  less 
extent,  according  to  its  size,  with  the  movements  of  the 
tongue  in  speech  and  deglutition.  Sometimes  these  cysts 
attain  a  large  size  and  extend  deeply  in  the  neck,  present- 
ing below  the  jaw.  Treatmr), I. —Aiicv  painting  the  parts 
with  a  twenty' per  cent,  solution  of  cocaine,  a  portion  of 
the  cyst-wall"  should  be  pinched  up  with  nibbed  forceps, 
and  a  good-sized  piece  of  it  excised  with  curved  scissors. 
A  d(!ep  hold  must  be  taken  or  the  muccnis  membrane, 
which  adheres  but  loosely  to  the  cyst,  will  alone  be 
caught  u]).  The  fluid  should  be  squeezed  out,  and  the 
lining  membrane  cauterized  with  a  stick  of  nitrate  of 
silver,  and  the  opening  kept  free  by  the  daily  ]iassagc  of 
a  probe,  so  that  healing  may  take  ]ilace  from  the  bottom. 
1  f  a  more  incision  is  made,  the  cyst  is  nearly  sure  to  fill 
a'>-ain.    A  seton  will  sometimes  answer,  but  it  is  not 
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alwaj^s  reliable  ;  if,  therefore,  the  treatment  above  indi- 
cated fails,  the  cyst  should  be  dissected  out. 

CONGENIT.IL,  "dermoid,  OR  DEEP  SEBACEOUS  CYSTS. — 

These  cysts,  which  contain  a  grumous,  sebaceous  mate- 
rial, project  both  under  the  tongue  and  in  the  neck  below 
the  jaw.  Fluctuation  may  be  obtained  by  one  finger  in 
the  mouth  and  another  on  the  cyst  in  the  neck.  As  they 
increase  in  size,  they  send  prolongations  in  various  direc- 
tions, and  are  sometimes  connected  with  the  hyoid  bone, 
or  with  the  carotid  sheath.  In  the  latter  instance  the 
pulsation  of  the  carotid  may  be  commrmicated  to  the 
cyst.  Treatment. — When  not  too  large,  and  apparently 
moveable,  an  attempt  should  be  made  to  remove  them 
through  the  mouth  to  prevent  scarring.  When  too  large 
for  this,  they  must  be  dissected  out  through  an  incision  in 
the  neck. 

DISEASES  OF  THE  TONGUE. 

^  ToxGUE-TiE  is  due  to  the  tongue  being  more  or  less 
tightly  bound  down  to  the  floor  of  the  mouth  by  the 
shortness  of  the  frtenum.  It  is  apt,  when  well  marked, 
to  interfere  with  sucking,  and  later,  with,  distinct  speech. 
It  is  easil}^  remedied  by  chviding  the  frnenum  with  probe- 
pointed  scissors,  taking  care  to  direct  the  points  down- 
wards and  backwards,  and  merely  to  notch  the  free 
border  lest  the  ranine  artery  be  wounded,  an  accident 
which,  m  infants,  has  been  attended  with  severe,  and  in 
some  cases  fatal,  hfiemorrhage.  If  the  division  of  the 
frEenum  is  too  free  the  tongue  may  loll  backwards,  press- 
ing the  epiglottis  over  the  entrance  of  the  larvnx,  and 
produce  severe  dyspnoea  or  even  fatal  asphyxia—"  swal- 
lowing the  tongue,"  as  it  has  been  called.  On  drawing 
the  tongue  forwards  the  sjonptoms  will  at  once  cease ;  but 
a  ligature  should  be  passed  through  its  tip  and  secured  to 
tho  cheek,  with  instructions  to  again  draw  the  tongue 
foi-wards  with  tho  ligature,  should  the  symptoms  recur. 

NoN-DiFFKREX'j-iA'j'ioN-  of  the  tonguo  from  the  sur- 
rounding tissues  gives  rise  to  the  rare  malformation  in 
which  tho  tongue  appears  bound  down  to  the  floor  of  the 
mouth.  This  condition  must  not  bo  mistaken  for  that 
ciiilod  'i.vki//o,jIoss{(,,  m  which  the  tongue,  in  consequence 
of  cicatricial  adhesions,  presents  a  similar  a,ppca,raiico 
]Jivi  sions  ol  tho  adhcisions  lu  tho  latter  case  will  do  much 
to  remedy  the  affection. 
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Maceoglossia,  or  HYPERTROPHY  of  the  tongue  may 
be  congenital  or  acquii-ed.  In  either  case  it  is  rare. 
The  whole  tongue  is  uniformly  enlarged,  and  sometimes 
so  much  so  that  it  presses  forwards  the  alveolar  process 
of  the  lower  jaw  Math  the  incisor  teeth,  and  protrudes 
from  the  mouth,  hanging  downwards  as  low  as  the  chin. 
When  thus  exposed  the  mucous  membrane  becomes 
cracked,  spongy,  and  bluish-red,  and  is  subject  to  re- 
peated attacks  of  subacute  glossitis.  The  affection 
appears  to  be  due  to  a  blocking  of  the  IjTuphatics  at  the 
base  of  the  tongue  ;  at  any  rate  the  lymphatics  are  foimd 
enlarged  and  distended  with  lj'mph,'and  the  connective 
tissue  is  increased  in  amount  and  infiltrated  with  lym- 
phoid corpuscles.  It  appears  related,  therefore,  with 
elej^hantiasis — a  condition  sometimes  found  co-existing 
in  the  neck  and  other  parts  of  the  body.  The  only  treat- 
ment of  much  avail  is  excision  of  part'of  the  organ.  The 
removal  of  a  Y-shaped  piece  has  been  attended  with 
excellent  results.  It  should  be  done  before  the  teeth  and 
jaw  have  been  deformed  by  the  pressui-e. 

Acute  PAREKCHYiiATOirs  glossitis,  or  deep  inflam- 
mation of  the  tongue,  may  be  due  to  mercuiy,  fever, 
iodism,  injury,  carious  teeth,  stings  of  insects^  abscess 
beneath  the  jaw;  sometimes  there  is  no  apimrent  cause. 
In  severe  cases  the  whole  tongue  is  swollen,  and  pro- 
trudes from  the  mouth,  interfering  with  speech  and 
deglutition,  and  sometimes  threatening  suffocation.  It 
frequently  ends  in  abscess.  It  is  often  attended  with 
high  fever  and  salivation,  and  may  be  quite  sudden  in  its 
onset.  Treatment. — Should  the  milder  means  a])piicable 
to  acute  inflammations  fail,  free  longitudinal  incisions, 
which  need  not  be  deej),  should  be  made  along  the  dorsum 
of  the  tongue,  and  the  swelling  will  iisually  subside  in  a 
few  hours. 

SUPPUIIATIOX  or  abscess  sometimes  follows  an  attack 
of  acute  glossitis ;  but  the  iirecoding  inflammation  may 
be  so  sliglit  as  to  be  overlooked.  The  abscess,  which 
then  forms  a  firm,  tense,  clastic  swelling  in  the  sub- 
stance of  the  tongue,  may  be  mistaken  for  a  gumma  or 
carcinoma ;  but  the  diagnosis  is  readily  made  by  an 
exploratory  puncture.  A  free  incision  is  the  ])roper 
treatment,  tlie  cavity  filling  Tip  in  a  few  days. 

C'llI!()^'IC  si'i'KKi'iflAL  (iLossTTis,  also  known  as 
psoriasis,  iclithyosis,  or  hnicoplakia  of  the  tongue,  is  a 
chronic  inflammation  of  the  luucous  membrane,  and  may 
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be  induced  by  sj^pliilis,  excessive  smoking,  some  forms  of 
dyspepsia,  the  abuse  of  spirits,  jagged  teeth,  &c.  It  begins 
as  a  hypertemia  of  the  papilhiry  layer,  and  presents  at 
this  stage  slightly-raised  red  patches  better  seen  if  the 
tongue  be  dried.  This  is  followed  by  excessive  growth  of 
epithelium,  the  cells  of  which  assume  a  horny  character, 
and  the  patches,  which  were  previously  red,  become  bluish 
white,  and  later,  opaque  white.  Several  of  the  patches 
may  now  coalesce,  covering  in  sevei'e  cases  the  whole  or 
greater  jDart  of  the  dorsum  of  the  tongae.  It  is  this 
condition  to  which  the  term  psoriasis  has  been  applied 
from  its  superficial  resemblance  to  psoriasis  of  the  skin. 
Still  later,  from  excessive  heaping  up  of  the  epithelium, 
the  surface  of  the  organ  becomes  cracked  and  nodular, 
simulating  ichthyosis,  a  name  by  which  it  has  also  been 
called.  As  the  pathology  of  the  affection,  however,  is  dis- 
tinct from  that  of  the  above-named  affections  of  the  skin,  it 
would  be  better  to  drop  these  terms,  and  to  call  the  affection 
either  leuroplakia  (white  patclies),  or  chronic  glossitis.  After 
variable  periods,  the  hypertrophied  papillte  may  atroiDhy, 
or  ulceration  may  occur  ;  or  the  epithelium  may  grow 
into  the  substance  of  the  tongue  and  the  disease  become 
epitheUomatous.  At  times  the  inflammation  does  not 
give  rise  to  an  increase  of  epithelium,  the  tongue  then 
appearing  smooth,  glazed,  and  red.  The  disease,  except 
when  ulceration  occurs,  causes  little  or  no  pain,  and  often 
gives  rise  to  no  inconvenience ;  but  it  should  always  be 
carefully  watched  for  any  sign  of  its  becoming  epitheUo- 
matous. A  similar  condition  of  the  mucous  surface  of 
the  hps  and  cheeks  is  a  common  accompaniment,  especiallv 
in  smokers  (smokers^  patches).  Treaimi'iit:. —  All  sources  of 
irritation,  especially  smoking,  stimulants  and  condiments, 
should  be  avoided ;  antisyphilitic  remedies  given  where 
indicated  ;  and  soothing  washes  of  chlorate  of  potash  or 
borax  applied.  Should  any  of  the  leucoplakial  patches 
show  signs  of  ulceration  the  whole  patch  should  bo  at 
once  excised  ;  or  should  signs  of  epithelioma  already  be 
present  the  whole  or  half  of  the  tongue  should  be 
removed. 

Ulceratiox  of  the  toxgue  may  be  simple,  tubercular, 
syphilitic,  lupoid,  or  cpitholiomatous.  Aphthous  ulcera- 
tion, and  that  following  mercurial  salivation,  have  boon 
described  under  stomatitis. 

Hirnple  uifcralion  may  depend  on  digestive  disturbance 
{dyspeptic  ulcer),  or  on  irritation,  as  of  a  sharp  or  carious 
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tooth.,  hot  pipe  stem,  &c.  [dental  or  ■irritalh  ulcer).  Both 
varieties  are  generally  superficial,  and  unattended  -n-ith  the 
induration  and  infiltration  characteristic  of  e])itheUonia. 

The  dyspeptic  ulcer  ustially  occurs  on  the  dorsum,  of  the 
tongue  near  the  tip.  The  lilceration  is  sometimes  exten- 
sive and  multiple,  and  is  often  accompanied  by  some 
superficial  glossitis  at  other  parts  of  the  tongue. 

The  dental  idcer  is  situated  on  the  side  of  the  tongue, 
and  generally  corresponds  with  a  carious  or  sharp  tooth. 
At  first  it  may  be  a  mere  superficial  red  abrasion,  but  if 
neglected,  it  becomes  a  distinct  ulcer,  irregular  in  shape, 
and  surrounded  "with  an  inflammatory  area.  The  edges 
are  abruj^t  and  a  little  raised,  but  not  everted  ;  the  base 
is  dejDressed,  sloughing,  and  sometimes  phagedsenic,  but 
not  indurated  unless  the  ulcer  has  existed  some  time, 
when  it  may  become  callous,  It  is  always  unattended 
with  infiltration. 

Treatment. — In  the  dysj)eptic  idcer  the  diet  and  bowels 
must  be  carefully  regulated,  bismuth  or  soda  in  infusion 
of  calumba  given  internally,  and  soothing  washes  or  borax 
and  honey  applied  locally.  Caustics  must  be  avoided.  In 
the  dental  idcer  anyof¥ending  tooth  must  be  filed,  stojiped, 
scraped,  or  extracted,  in  short,  every  soui'ce  of  irritation 
removed.  The  ulcer  will  then  rapidly  heal,  but  if 
neglected  it  may  become  epitheliomatous.  On  the  first 
appearance  of  infiltration,  therefore,  free  excision  is 
imperative. 

Tubercular  ulceration  of  the  tongue  is  rare,  and  generally 
occui'S  in  young  adult  males,  the  subject  of  phthisis  or  of 
general  tuberculosis.  It  iisually  begins  as  a  small  pimjile 
or  nodule  on  the  dorsum  of  the  tongue,  especially  near  the 
tip.  This,  after  a  short  time,  breaks  down  into  a  round, 
oval,  or  irregular,  painful  ulcer.  The  edges  arc  slightly 
raised,  vertical,  inverted,  or  undermined,  sometimes 
slightly  thickened,  but  never  everted  or  greatly  indurated. 
The  base  is  imevcn  or  nodular,  and  covered  with  coarse, 
pinki.sh-grey  granulations,  or  with  a  grey  or  yellow  shreddy 
slough.  Sometimes  several  smaller  Tilcers  a]ipear  around 
the  one  first  formed,  and  coalesce  with  it.  The  iilceration 
usually  ]irogrcsses  in  s]iite  of  treatment,  the  patient 
d^ang  of  lung  or  other  tubercular  affection.  The  absence 
oi'  glandular  enlargement,  of  induration,  and  of  signs  of 
syphilis,  along  with  the  presence  of  tubercle  elsewhere, 
and  the  characters  given  above,  sliould  serve  to  distin- 
guish it  from  .'syphilitic  and  epitheliomatous  ulceration. 
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Treatment  has  hitherto  been  of  little  service.  The  ulcer, 
however,  may  be  soothed  by  Terrier's  snuff  or  cocaine ;' 
or  if  the  constitutional  state  does  not  forbid,  it  may  be 
scraped  with  a  Volkmann's  spoon,  and  dusted  with  iodo- 
form, cauterized  with  nitrate  of  silver,  or  cut  out.  The 
usual  constitutional  treatment  for  tubercle  should,  of 
course,  at  the  same  time  lie  employed.  ' 

Hiiphilitlc  ulceration  maybe  divided  for  practical  pur- 
poses mto  the  superficial  and  deep  ;  the  former  commonly 
occm-rmg  m  the  early,  the  latter  in  the  later  stages  of 
syj^hibs. 

(o)  The  superficial  ulcers  affect  the  side  of  the  tongue 
and  are  frequently  associated  with  similar  ulcers  on  the 
lips,  cheeks,  i)alate,  gums,  and  fauces.  They  are  usually 
of  an  oval  or  irregular  shape  and  have  sharply  cut  edges 
an  ash-grey  base,  and  a  surrounding  areola  of  inflamma- 
tion. They  readily  disappear  under  the  influence  of 
mercury,  and  the  local  application  of  a  lotion  of  nitrate 
of  silver  or  chromic  acid.  These  ulcers  are  sometimes 
associated  with  a  heaping-up  of  epithebum  similar  to  that 
which  occurs  in  mucous  tubercles. 

{b)  The  deep  ulcers  are  due  to  the  breaking  down  of 
syi^hilitic  gummata     They  generally  occiu-  in  the  centre 
of  the  dorsum  of  the  tongue  as  deep,  irregular  excava- 
tions, with  raised,  slightly  concave  or  undermined  edo-es 
and  a  base  covered  with  a  yeUow  slough  and  ck'brS  of 
breakmg-down   tissiie.     They  are   usually  surrounded 
with  a  red  areo  a     On  healing,  they  leave  characteristic, 
cracked,  or  stellate-lookmg  scars.    Their  situation  at  or 
near  the  middle  of  the  tongue,  the  absence  of  induration 
and  of  glandular  enlargement,  the  history  of  the  previous 
giunmatous  swellings  and  of  syphilis,  and  their  amenabi- 
lity to  anti-sj73hilitic  remedies,  should  serve  to  distinguish 
them  from  epithelioma  or  other  forms  of  carcinoma 
1  rmtnwid.—Jjavi^e  doses  of  iodide  of  potassium,  combined 
with  quinine  if  the  constitution  is  at  aU  broken,  and  the 
loc^al  application  of  a  cleansing  gargle,  as  chlorate  of 
potas_h,  will  rapidly  cause  them  to  heal.    The  scars  left 
by  these  ulcers  sometimes,  though  rarely,  degenerate 
into  epithelioma.    Should  any  induration  the^forf  an,  ear 
in  them,  thoir  free  removal  with  the  knife  sliould  at  once 
be  undertaken. 

Lnpovl  ulceraiinn  of  the  tongue  is  very  rare.  I  liave 
only  serni  one  case  .luring  an  cx],orienco  of  twenty  years 
at  ht.  Jiartholomew's  Hospital.    This  was  under  the  care 
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of  my  colleague,  Mr.  Butlin.  The  case  occurred  in  a 
young  girl  with  very  extensive  lupus  about  the  nose,  lips, 
and  mouth.  Scraping  with  a  Volkmann's  spoon  was  the 
treatment  adopted. 

Eintheliomutous  ulceration  is  due  to  the  breaking  down 
of  an  epithelioma.  It  is  described  under  ulceration 
instead  of  amongst  new  growths,  as  in  consequence  of 
the  irritation  from  the  teeth,  food,  and  the  movements  of 
the  tongue,  epithelioma  in  this  situation  very  rapidly 
ulcerates,  even  if  it  does  not  begin  as  an  ulcer  :  hence  it  is 
from  other  ulcers  rather  than  from  new  growths  that  jt 
has  to  be  distinguished.  It  is  much  more  common  in 
men  than  in  women,  and  seldom  occurs  under  the  age  of 
forty.  Often  it  is  due  to  the  ii-ritation  of  a  carious  or 
sharp  tooth,  and  then  begins  as  a  dental  ulcer  ;  or  it  may 
arise  in  the  scar  left  by  a  syphilitic  ulcer,  or_  follow  upon 
the  condition  of  the  tongue  known  as  chronic  superficial 
glossitis.  Occasionally  it  begins  as  a  wart  or  pimple  in 
patients  in  whom  no  cause  for  it  can  be  assigned.  It  is 
most  common  on  the  side  of  the  tongue  opposite  the 
molar  or  bicuspid  teeth.  The  ulcer  is  irregular,  with 
raised,  sinuous,  hard  and  everted  edges,  and  an  uneven, 
excavated,  or  warty  base ;  while  the  tissues  around  are 
infiltrated  and  indui-ated.  Its  growth  is  generally  rapid, 
and  attended  with  nem-algic  pain  and  copious  salivation. 
If  allowed  to  take  its  course  it  spreads  backwards  to 
the  pillars  of  the  fauces,  downwards  to  the  floor  of  the 
mouth,  and  inwards  to  the  opposite  half  of  the  tongue ; 
whilst  the  submaxillary  lymphatic  glands,  and  later  the 
lymphatic  glands  in  the  neck  become  enlarged,  and  the 
parts  about  the  angle  of  the  jaw  infiltrated  and  matted 
together  by  the  disease.  Secondary  ulcers  then  form 
from  the  breaking  down  of  the  glands  in  the  neck,  and 
the  patient  dies,  worn  out  by  pain  and  irritation,  or 
exhausted  by  haDmorrhage ;  but  like  epithelioma  in  other 
parts  it  seldom  becomes  disseminated  in  distant  organs. 
Trertinieni.— Early  and  free  extirpation  ought  m  every 
instance  to  bo  uiulertaken .  But  when  the  disease  lias 
attained  some  magnitude,  the  propriety  of  removal  becomes 
a  question,  and  opinions  differ  under  what  circumstances  it 
ought  to  be  attempted.  Its  removal  is  contra-mdicated  :— 
1  when  it  has  extended  so  far  backwards  that  the  finger 
(cannot  nnich  healthv  tissue  beyond  it :  2,  when  it  is  firmly 
and  extensively  adherent  to  the  jaw  :  3.  when  the  tongue 
is  firmly  boiuul  down  to  the  iloor  of  the  moutli ;  A.  wlu-n 
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the  glands  not  only  below  the  jaw,  but  deep  in  the  neck, 
are  much  implicated  ;  and  5,  when  the  patient  is  too  wenk 
or  enfeebled  by  age,  or  emaciated  from  the  disease  itself, 
or  from  disease  of  other  organs,  to  stand  an  operation, 
^loderate  enlargement  of  the  glands,  .slight  adhesion  to  the 
jaw,  and  some  infiltration  of  the  floor  of  the  mouth,  do  not, 
in  my  opinion,  forbid  an  operation  (especially  if  the  patient 
is  suffering  from  much  pain,  and  is  otherwise  in  good 
health),  provided  the  whole  of  the  affected  j^arts  can  be 
got  away.    Where  the  disease  is  regarded  as  beyond  the 
reach  of  extirpation,  the  pain  and  salivation  may  often  be 
relieved  b}'  stretching  or  dividing  the  gustatory  nerve. 
This  can  readily  be  done  by  making  a  small  incision  trans- 
versely' from  the  last  molar  tooth  through  the  mucous 
membrane  to  the  .side  of  the  tongue,  then  passing  an 
aneurism  needle  into  the  wound,  and  hooking  up  the  nerve, 
which  is  here  ipiite  superficial.    Cocaine,  or  morphia  and 
glycerine,  may  be  painted  on  the  part,  whilst  the  patient's 
remaining  span  of  life  may  be  rendei-ed  bearable  by  in- 
creasing doses  of  opium  or  moi'phia. 

TuMOTJES  OF  THE  TONGUE. — Papillomaious  or  luarty 
groiuthsave  not  uncommon,  and  may  be  distinguished  from 
epithelioma,  into  which  they  are  liable  to  degenerate  as 
age  advances,  by  the  absence  of  induration  about  their 
base.  They  should  be  freely  removed  by  the  knife  or 
scissors.  Vascular  tumou7's  or  ncEvi  are  occasionally  met 
with,  and  may  be  destroyed  by  the  galvano-cautery,  or 
removed  by  the  ligature  or  knife.  Fibrous,  fatty,  myxo- 
matous, sarcomatijus,  and  carrinomatous  tumours  other 
than  the  epithelial  variety,  which  has  already  been  de- 
scribed under  opitheliomatous  ulceration,  are  too  rare  in 
the  tongue  to  call  for  further  remark.  For  mucous 
tubercles  and  gummata  see  Syphilis  of  the  Tongue. 

Syphilis  of  the  tongue  may  occur  as:  1.  Primary 
chancre.  2.  Mucous  tubercles.  3.  Superficial  glossitis.  4. 
Superficial  and  deep  ulceration  ;  and  o.  Quminata.  Primary 
clid.iicriis,  which  are  very  rar-e  in  this  situation,  require  no 
description.  Mucous  tubercles  consist,  as  elsewhere,  of  heap  - 
ings  up  of  epithelium  over  infiltrated  and  enlarged  papilla', 
and  appear  as  llattenod  elevations  of  a  groj'ish-white  colour. 
They  are  generally  present  on  the  palate  and  fauces  at  tlie 
.same  time.  Mercury  internally,  and  black  wash  locall3\ 
cause  them  rapidly  to  disappear.  Su,perji,cial  ;/!ossitis  and 
the  su.pcrfici(d  and  deep  ulcerations  have  already  been  do- 
scribed.    (Iu,ininala  occur  as  hard,  globular  mass(!s  ia  the 
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fibrous  tissue  of  tlie  septum,  and  also  in  the  substance  of  thc' 
muscle.  They  may  be  .single  or  multiple.  The  mucou.s 
membrane  covering  them  is  at  first  natural  in  appearance, 
but,  as  the  gumma  softens,  it  gives  way,  and  a  deep 
syphilitic  ulcer  is  produced.  Iodide  of  potas.sium  is  the 
remedy. 

Excision  of  the  tongue  may  be  performed  in  many 
ways.  Only  those  methods  in  most  general  use  will  be 
here  described.  They  will  be  considered  under  the  heads 
of,  excision  -wdth  (1)  the  knife,  (2)  the  6craseur,  (3)  the 
scissors,  (4)  the  galvano-cautery. 

1.  Excision  with  the  hiife,  on  accoimt  of  the  profuse 
haemorrhage  which  attends  it,  is  only  applicable  when 
the  anterior  portion  of  the  tongue  requires  removal.  The 
tongue  should  be  well  di'awn  forward  and  the  diseased 
portion  cut  away  with  one  sweep  of  the  knife,  and  the 
bleeding  vessels  tied. 

2.  The  ecraseur  is  frequently  used  at  St.  Bartholomew's. 
The  mouth  having  been  widely  opened  by  a  gag.  two 


I'lr..  ]7P. — Excision  of  the  tongue  willi  the  ccriiscur. 

ligatures  arc  passed  through  the  tongue,  one  ou  cither  side 
of  the  tip,  and  the  mucous  membrane,  where  it  is  reflected 
from  the  tongue  to  the  jaw,  is  divided  with  .sci.>^sor.<  along 
with  some  of  the  fibres  of  the  genio-hyo-glossus.  Tlie 
mucous  membrane  covering  the  dorsum  of  the  tongue  is 


EXCISIOX  OF  THE  TONGUE. 


531 


next  divided  in  the  middle  line  by  a  bistoury  from  the 
til)  as  far  back  as  to  be  well  beyond  the  disease.  This 
allows  the  tongue  to  be  readily  split  with  the  fingers  into 
two  halves.    The  cord  of  the  ecraseur  is  now  passed  over 
one  half_,  and  well  behind  the  disease,  and,  if  the  whole 
tongue  is  to  be  removed,  the  cord  of  a  second  ecraseur 
over  the  other  half.    The  cord  being  tightened  by  screw- 
ing up  the  ecraseur,  the  tongue  is  cut  through.  The 
lingual  artery,  with  the  gustatory  nerve,  is  drawn  out  in 
the  form  of  a  loop  by  the  cord  of  the  ecraseur  (Fig. 179).  A 
ligatui-e  should  be  passed  round  the  artery  with  an  aneu- 
rism needle,  and  the  artery  severed  in  froiit  of  the  ligature. 
The  anterior  part  of  the  tongue  will  now  come  awa^^ 
leaving  the  ligature  on  the  artery  in  the  stump  of  the 
tongue.    The  above  is  a  slight  modification  of  the  opera- 
tion introduced  by  Mr.  Morrant  Baker. 

3.  Excision  with  the  scissors  as  practised  by  Mr.  White- 
head, consists  in  drawing  the  tongue  well  forward  by  a 
ligature  through  its  tip,  dividing  the  frasnum,  and  then 
separatmg  the  tongue  from  its  attachments  beginning  from 
below  by  a  series  of  short  snips  with  blunt-pointed  scissors, 
tymg  the  lingual  arteries,  if  seen,  before  they  are  divided,' 
or  else  immediately  they  are  cut.    To  prevent  hcemorrhage 
dm-mg  the  operation,  some  Sui-geons  first  tie  the  lingual 
artery  m  the  neck, whilst  others,  for  fear  of  blood  entering 
the  trachea,  perform  traclieotomy,  and  plug  the  trachea 
with  Hahn's  tampon  cannula,  or  merely  introduce  an 
ordinary  tracheotomy  tube,  and  plug  the  pharynx  firmh- 
with  a  sponge  during  the  operation.    All  such  measures 
are  however  in  my  opinion  quite  unnecessary,  and  only 
add  to  the  danger  of  the  operation.    Should  bleeding  occur 
it  can  always  be  arrested  temporarily  b.y  merelj-  passing 
the  finger  into  the  pharynx  and  pressing  the  tongue  against 
the  inner  surface  of  the  jaw,  and  then  as  soon  as  the 
mouth  has  been  sponged  clear  of  blood  the  bleeding  vessel 
can  be  seized  and  tied.    Or  Lockwood's  clamp  for  com- 
pressing the  lingual  artery  may  be  used  during  the  opei'a- 
tion  if  the  Hurgcon  is  at  all  nervous  of  bleeding,  the  only 
objection  to  it  being  that  it  is  ai)t  to  got  a  little  in  the 
operatoi''s  Avay.    When  Ilahn's  cannula  is  used  it  is  often 
kept  m  for  several  days  after  the  operation  for  the  i)ur- 
pose  of  excluding  septic  discharges  from  the  air-]iassa"-os 
and  so  preventing _  septic  pneumonia.    The  advantages 
claimed  for  the  scissors  versus  the  ecraseur  are  thuf  a 
cleaner  cut  surface;  is  left  and  consequently  that'  the 
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Surgeon  can  be  more  certain  of  having  removed  the  whole 
of  the  disease,  that  less  sloughing  occurs,  and  that  the 
operation  is  more  quickly  j^erformed.  Where,  howe^■er, 
the  tongue  is  adherent  to  the  floor  of  the  mouth  and 
hence  cannot  be  drawn  forward,  or  the  mouth  cannot  be 
opened  sufficiently  wide,  or  the  light  is  bad,  removal 
with  the  scissors  is  attended  with  considerable  difficulty, 
and  imder  these  circumstances  removal  -with  the  ecraseur 
will  be  found  safer.  As  regards  the  amount  of  sloughing, 
I  am  not  convinced  that  more  attends  the  use  of  the 
ecraseur  than  the  scissors,  and  if  care  is  taken  to  pass  the 
cord  of  the  ecraseur  well  beyond  the  disease,  as  complete 
a  removal  can  be  ensured. 

4.  Excision  luith  the  gahano-raidery  is  strongly  recom- 
mended by  some  Siu'geons,  but  is  open  to  the  seriou:^ 
objection  that  it  is  liable  to  be  followed  by  secondary 
heemorrhage  on  the  separation  of  the  .sloughs. 

Whatever  operation  is  undertaken,  it  will  be  facilitated 
when  the  disease  is  far  back  by  splitting  the  cheek  from 
the  angle  of  the  mouth  to  the  masseter  muscle ;  whilst, 
if  the  disease  has  invaded  the  bone,  the  lower  lip  may  be 
vertically  divided  in  the  middle  line,  the  incision  con- 
tinued on  each  side  for  a  .short  distance  along  the  lower 
border  of  the  ramus  of  the  jaw,  the  soft  parts  dissected 
up,  and  the  infiltrated  bone  removed  by  the  saw  or  lionc- 
pliers.    Division  of  the  lower  jaw  in  the  middle  line  and 
separation  of  the  two  halves  is  a  usefiil  procediu'c  when 
the  floor  of  the  mouth  is  implicated  and  the  disease 
extends  far  back.    The  jaw  should  be  united  at  the  con- 
clusion of  the  operation  by  silver  wire,  or  ivory  ]iegs. 
When  the  glands  in  the  neck  are  much  affected,  and  the 
disease  extends  far  back,  Kocher  removes  the  tongue  by 
an  incision  extending  from  the  mastoid  process  to  the  hyoid 
bono,  and  thence  to  the  jaw,  extirpating  the  glands  and 
tving  the  lingual  artery  in  the  coiu-se  of  the  o]ieration. 
During  Ihc  i-emoval  of  the  tongue  chloroform  should  be 
adniinrstered  hy  a  tube  passed  through  the  nose  (Jimker's 
method),  or  if  tracheotomy  is  performed,  and  tlic  trachea 
plugged,  through  the  cannula. 

The  (ificr-frcuiment  consists  in  dusting  the  stump  with 
iodoform,  ])ainting  it  wiht  Whitehead's  iodoform  varnish, 
iiacking  the  mouth  with  iodoform  gauze,  or  freipiently 
syringing  it  with  Condy's  or  other  antiseptic  fluid. 
Homo  Surgeons  rocommended  feeding  with  a  tube  for  the 
fii\st  few  davs,  or  bv  the  rectum.    It  is  well  to  leave  a 
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ligature  through  the  stump  of  the  tongue,  so  that  should 
recurrent  lucuiorrhage  occur,  it  may  be  dva^'n  for\A'ard, 
and  the  bleeding  vessel  more  easily  secured. 


DTSEASES  OF  THE  rVDLA,  PALATE,  FAUCES,  AND 
TOXSIL.S. 

UvuLiTLS,  or  inflammutiou  of  the  uvula,  is  a  frequent 
accompaniment  of  pharyngeal  catarrh.  The  uvula  appears 
red,  swo  len  and  u3dematous,  and  often  considerably 
elongated.  If  the  inflammation  does  not  yield  to  the 
remedies  employed  for  the  catarrh,  scarification  should  be 
practised. 

Eloxgatiox  of  the  TJYi-LA  may  depend  upon  chronic 
catarrh  of  the  pharynx,  or  upon  conditions  similar  to 
those  leading  to  chronic  enlargement  of  the  tonsils  The 
elongated  uvula  may  come  into  contact  with  the  back  of 
the  tongue  or  even  with  the  mucous  membrane  of  the 
larynx,  and  m  either  case  is  productive  of  a  troublesome 
tickling  cough.  It  astringents  fail,  the  end  of  the  uvula 
may  be  amputated. 

Cleft  palate  is  a  congenital  defect  due  to  an  arrest 
of  development  of  the  processes  which  normally  o-row 
inwards  from  the  superior  maxillary  and  palate  bones 
and  meeting  each  other  and  the  vomer  in  the  middle  line' 
and  the  promaxillary  bone  in  front,  form  the  hard  and 
sott  palate.    This  arrest  of  development  may  be  complete 
the  fissure  extending  m  the  nuddle  line  through  the 
uvula  and  the  soft  and  hard  paln.to,  and  thence  through 
the  alveolar  process  in  the  line  of  suture  either  on  one  or 
both  sides  at  the  premaxiUary  bone  (Fig.  180).    It  will 
m  this  case  l;e  gen(jrally  combined  with  double  or  single 
hare-  hp  respectively.    When  the  arrest  is  only  partial  the 
cle  t  may  extend  through  the  uvula  alone,  or"  through  the 
soft  palate  as  well,  or  the  soft  and  part  of  the  hard  palate 
whilst,  in  other  instances,  _  the  alveolar  process  only  on 
one  or  both  sides  ol  the  iniddle  lino  may  be  notched  as 
occurs  so  olten  m  hare- bp.    The  vomel-,  which  is  con 
tmuousm  Iront  with  the  premaxiUary  bono,  either 

atH.\^  f'''"  the  '  cleft  oJ  is 

attached  to  one  or  other  margins  of  the  cleft     Thr  nm,r 
qw'Mcesoi  cle  t  palate  vary  with  tlie  ago  of  the  na  ont 
^d  ext<mt  or  the  cleft^    In  infancy,  .^,tion  l^d'  £ 
tition  are  seriously  interfered  with;    whilst  later    t  « 
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voice,  articulation,  taste,  smell,  and  hearing,  may  all  be 
impaired. 

Treatment. — The  infant  if  unable  to  take  the  breast  in 
an  erect  or  semi-recurnbont  posture,  must  be  fed  with 
the  mother's  milk  by  a  spoon  passed  well  to  the  back  of 
the  mouth,  or  by  a  feeding-bottle  with  a  large  teat  to  act 
as  a  plug  to  the  cleft.  The  operation  for  the  cure  of  the 
deformity  should  be  undertaken 
before  the  child  begins  to  speak, 
which  is  generally  about  a  year  late:- 
than  usual ;  but  not  in  infancy,  a.- 
bleeding  is  then  badly  borne,  and 
the  cleft  of  the  bony  palate  dimin- 
ishes in  width  during  the  first  three 
years  of  life.  Infants,  moreoTer. 
arc  very  liable  to  such  ailments  a.^ 
catarrh  of  the  pharynx  and  lungs, 
and  coughing  and  sneezing  tend  to 
tear  the  parts  asunder.  The  cleft  in 
the  hard  and  soft  ]ialate  should  be 
closed  at  the  same  time.  Hare-lip. 
if  present,  should  be  operated  on  in  infancy. 

Staphyluraphy  or  closure  of  the  soft  palate.  Chloro- 
fonn  having  been  given  by  Junker's  ai>paratus  with  the 
tube  ]-)assed  through  the  nose,  and  the  moiith  widelx- 
opened  by  a  Smith's  gag,  A\'hich  depresses  the  tongue  at 
the  same  time  (Fig.  181),  one  end  of  the  bifid  uvula  is 


Fig.  180.— Tbe  lines 
of  suture  in  tlie 
hard  palate. 


seized  with  long  forcejis,  and  the  edge  of  the  cleft  pared 
from  below  ujjwards,  and  the  ]>aring  repeated  <m  the 
oppositi!  side.  Tin-  uvula  and  the  lower  ])art  of  the  j^nlate 
are  then  united  witli  liorseluiir,  the  u])]>er  ]iart  with  silver 
wire.  The  wire  sutures  are  best  ]iassed  by  Snuth's  needle, 
by  which  thcv  can  be  carried  through  both  sides  of  the 
cleft  by  one  transit  of  the  needle.    The  needle,  shown  m 
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Fig.  182,  has  "  a  small  reel  attached  behind  the  handle  to 
hold  the  wire,  and  a  small  serrated  wheel  half  wa}'  uj)  the 
handle  to  protrude  the  wire  from  its  tubular  jioint."  The 


Fig.  IS'2. — Smith's  needle  fur  passiug  wire-sutures  in  cleft  palate. 

horsehair  may  be  passed  across  the  cleft  hy  the  needle 
shown  in  Fig.  183,  and  as  the  point  of  the  needle  pro- 


Fio.  183. — .Siuitli's  palate  neeiUe  for  passing  horsehair  sutures 
in  cleft  palate. 

trudes  from  the  palate,  the  end  of  the  horsehair  seized 
and  drawn  oirt  hy  the  nibbed  forceps  or  by  the  sutm-e- 


F[(.;.  ISi.  — Snturc-citclicr. 


catcher  (Fig.  184)  and  the  needle  withcbawn.  The  silver 
sutures  should  be  fastened  by  the  wire-twister  (Fig.  185) 


Fic.  ISf 


-\Virc-t\\  ister. 


and  cut  off  short,  caro  being  taken  to  hold  the  edges  of 
the  cleft  merely  in  a] (position  and  not  to  apjdy  anj- tension. 
The  horsehair  should  be  tied  with  a  treble  Surgeon's  knot. 
When  the  ])arts  have  been  brought  together  any  undue 
tension  sh<juld  bo  relieved  by  making  lateral  incisions 
throiigh  each  side  of  the  soft])alate  i)arallol  to  the  cleft  and 
just  internal  to  the  hamuliir  ]»rocnss  with  a  tenotome  on  a 
long  handle.  Hy  these  incisions  the  levator  -[(alati  muscles 
are  divided.    The  ]ialato-]iliaryngei  may  also  be  divided 
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if  necessary  by  notching  the  posterior  pillars  of  the  faucc->- 
Avith  scissors. 

Urartoplasty,  'or  closure  of  the  hard  palate.  The  soft 
palate  having  been  previously  brought  together  in  the 
way  described,  the  operation  on  the  hard  may  be  begun  at 
that  stage  where  the  tension  becomes  such  that  the  soft 
parts  can  no  longer  be  brought  together.    The  edges  of 

the  cleft  having  been  pared,  an 
incision  from    a   quarter  to 
three-quarters  of  an  inch  long 
should  be  made  on  either  side 
of,  and  parallel  to.  the  cleft 
through  the  muco-jieriosteum 
down  to  the  bone  (Fig.  186, 
E,  e).    It  should  fall  a  little 
distance  from  the  alveolar  pro- 
cess, so  as  to  avoid  wounding 
the  anterior  palatine  artery. 
Into  one  of  these  incisions  a 
raspatory  or  an  aneurism  needle 
with  a  short  curve  should  be 
introduced,  and  the  muco-peri- 
osteiim  separated  from  the  bone 
along  the  whole  length  of  the 
cleft  in  the  hard  palate,  avoid- 
ins:  the  neitrhbourhood  of  the 
posterior     palatine  foramen, 
through   which   the  anterioi- 
]ialatine    artery    runs.  The 
attachment  of  tbc  muco-]ieri- 
ostouiii  to  the  ]iosterior  margin 
of  the  hard  ])alato  should  be 
divided  with  ciu'ved  scissors  passed  through  the  cleft 
and   behind  the  soft  palate,    which   should  be  drawn 
forwards  to  facilitate  this  ste]i  of  the  operation.  Prossiu-e 
.should  be  made  u])on  the  parts  with  a  small  sjiongc  by  an 
assistant,  whilst  the  muco-]iorio8teum  is  being  sp]iarated 
in  like  manner  on  the  o)i])Osite  side.    Wire  .^^utures  sliould 
now  bo  passed  in  the  way  described  for  uniting  the  .soft 
palate,  and  any  tension  relieved  by  prolonging  the  cuts 
made  for  the  introduction  of  the  rasjiatory  foi-wards  or 
backwards  as  the  case  may  require.    Hfomorrhage.  though 
often  shar]i,  is  scldojn,  however,  severe,  and  may  gene- 
rally be  sto])])eil  by  ])ressure  or  syringing  with  ice-cold 
water,  the  liead  being  turned  over  to  one  side  to  let  the 


Fig.  186.  — Position  of  the 
lateral  incisions,  E,  E, 
through  the  muco-peri- 
osteum,  in  the  operation 
for  cleft  of  hard  palate. 
The  dotted  line  indicates 
the  line  of  junction  of 
the  hard  and  soft  palate. 
(Bryanl'.s  Surgery.) 
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blood  escape,  or  if  it  becomes  serious  by  iikiggiug  the 
posterior  palatine  canal  with  a  small  peg  of  wood. 

After-treatment. — The  patient  should  be  fed  on  iced 
nailk  for  the  first  day,  and  then  on  soft  food  for  a  fort- 
night. The  sutm-es  may  be  left  in  for  three  weeks  or  a 
month ;  if  the  patient  is  unruly  they  should  be  removed 
under  chloroform.  The  cleft  ought  to  heal  by  the  first 
intention,  and  the  lateral  cuts  for  taking  off  tension,  by 
granulation.  If  a  portion  of  the  cleft  fails  to  unite  by 
the  first  intention  it  will  often  heal  up  subsequently  by 
granulation  ;  if  not,  a  second  operation  must  be  imder- 
taken.  It  is  somewhat  doubtful  whether  the  muco- 
periosteum  ossifies. 

Necrosis  of  the  hard  palate  is  generally  due  to  the 
breaking  down  of  syphilitic  gummata,  and  is  followed  by 
perforation  and  at  times  by  destruction  of  the  greater 
part  of  the  hard  and  soft  palates,  and  septum  of  the  nose. 
Treatment.— Lavga  doses  of  iodide  of  potassiimi,  and  when 
the  ulceration  has  ceased,  an  obturator  to  close  the  per- 
foration, and  later  a  plastic  operation  if  practicable. 

Acute  to:n-sillitis  may  be  the  result  of  taking  cold  in 
a  person  in  feeble  health,  or  the  subject  of  the  rheumatic 
diathesis,  or  who  from  previous  attacks  has  become  pre- 
disposed to  the  disease;  sometimes  it  is  due  to  septic 
poisoning,  as  from  the  inhalations  of  sewer  gas  ;  or  it  may 
occur-  m  the  coui'se  of  other  diseases,  as  scarlet  fever. 
Signs.— It  generally  begins  with  a  slight  chill,  or  even  a 
rigor,  _  followed  by  high   temperature,  furred  tongue, 
offensive  breath,  salivation,  pain  darting  to  the  ear  and 
increased  on  swallowing,  and  swelling  of  the  glands  behind 
the  angle  of  the  jaw.    If  the  mouth  can  be  sufiicieutly 
opened  one  or  both  of  the  tonsils  are  found  to  be  red  and 
swollen,  and  often  in  contact,  blocking  up  the  fauces.  The 
neighbom-ing  parts  are  congested  and  swollen,  and,  in  the 
variety  known  as  fulHculur  tousilLitis,  a  secretion  is  seen 
oozing  from  the  mouths  of  the  inflamed  follicles.  The 
inflammation  may  now  subside,  or  terminate  in  suppiu'a- 
tion  i'jvivsy),  which  may  be  known  by  the  pain  becoming 
of  a  throbbing  cliaractor,  and  a  sense  of  fluctuation  or 
softening  on  ])alpation.    Treatment.— At  the  onset  a,  sluirp 
purge  should  be  given,  whilst  large  doses  of  ])orchlorido 
of  iron,  qumme,  or  salicylate  of  soda,  with  the  local  in- 
srifflations  of  liicarbonate  of  soda,  may  bo  tried  as  abor- 
tives.   Where  sui.])uration  tlircatons,  the  throat- sliould 
be  steamed,  and  liot  camomile  mattresses  or  linseed  poul- 
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tices  applied  externally.  As  soon  as  the  abscess  has 
formed,  an  incision  should  be  made  with  a  bistourj-, 
guarded  by  wrapping  it  round  with  sticking-plaster  _  to 
within  half  an  inch  from  the  end,  and  directing  the  point 
towards  the  middle  line  to  avoid  injuiing  the  tonsillar 
arteries  and  the  internal  carotid. 

Chronic  enlaegeiient  of  the  toxsils  consists  of  a 
hyper trophj'-  of  the  normal  tissue  of  the  tonsil,  and  is  Yer\- 
common  in  strumous  children,  in  whom  it  is  frequenth^ 
associated  with  adenoid  gro-ni;hs  in  the  vault  of  the 
jiharynx.  At  times  it  appears  due  to  of  t -repeated  attacks 
of  acute  tonsillitis.  The  symptoms  to  which  it  may  give 
rise  are  :  a  nasal  tone  of  voice  ;  a  peculiar  vacant  expres- 
sion, acquired  by  the  child  constantly  breathing  with  the 
mouth  half  open  ;  regui'gitation  of  fluids  through  the 
nose ;  snoring  dming  sleep  ;  distressing  dreams,  from  the 
imperfect  aeration  of  the  blood ;  and  recurring  attacks 
of  acute  or  sub-acute  tonsillitis;  whilst  deafness,  from 
implication  of  the  Eustachian  tube  and  midcUe  ear  in  the 
chronic  inflammation,  may  sometimes  be  induced,  and 
even  an  alteration  in  the  shape  of  the  chest,  and  possibly 
phthisis.  The  tonsils  appear  irregularly  enlarged,  often 
almost  blocking  up  the  fauces,  but,  unless  inflamed,  of  a 
natural  colour,  or  perhaps  slightly  paler  than  natural. 
Treatment.~ln  yoimg  children  the  affection  may  be  cured 
by  persistent  pamting  with  the  tinctiu-e  of  ]ierchloride  of 
iron  or  tincture  of  iodine,  combined  with  the  internal  use 
of  cod-liver  oil  and  syrup  of  phosphate  of  iron.  In  older 
children,  or  where  the  tonsils  are  much  enlarged,  they 
should  be  excised,  either  with  the  knife,  or  better,  with 
the  o-uillotine,  and  this  should  be  done  before  the  voice  has 
beco°ue  seriously  affected  or  other  mischief  has  ensued. 
The  luemorrhago  attending  the  operation,  though  usualh' 
Blight,  has  at  times  been  alarming.  Gargling  with  cold 
water  will  generally  stop  it ;  but  if  this  fails,  ice,  or 
astringents,  as  taniiic  .acid,  or  jircssure  with  a  pencil 
guarded  with  lint,  will  nearly  always  succeed.  Should  a 
bleeding  vessel  be  seen,  it  should  bo  tied  or  twisted.  In 
exceptional  cases,  the  common  carotid  has  had  to  be  tied. 

Ul/'KKATIOX  of  the  FAUCES,  PALATE,  .VND  TONSILS 
may  l)o  sini]de,  gangrenous,  syphilitic,  strumous,  and 

malignant.  j.i  i. 

Siinpk  ulrcration,  the  so-called  ulcerated  sore  throat, 
is  generally  the  result  of  debility,  induced  by  over-work 
in  a  close  'atmosphere,  and  hence  is  frequent  m  workers 
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iu  hosijital  wards,  where  it  is  known  as  hosi)ital  sore- 
tliroat.  Cliange  of  air,  a  nourishing  diet,  quinine  and  port 
wine,  with  a  gargle  of  chlorate  of  potash,  will  usually 
relieve  it.  If  neglected  it  may  assume  a  gangrenous  form, 
and  extensive  sloughing  may  then  ensue,  with  constitu- 
tional synqitoms  of  blood-poisoning,  which  often  proves 
rapidly  fatal.  Stimulants  and  fluid  nourishment  should 
be  frequently  administered,  and  quinine,  perchloride  of 
iron,  or  ammonia  and  bark,  given  internally.  Tracheo- 
tomy, if  the  larynx  becomes  involved,  may  be  necessary. 

SyphUitic  idcerution  may  be  superficial  or  deep.  The 
superficial  ulcers  are  common  iu  the  early  stages  of 
syphilis,  and  may  be  accompanied  by  mucous  tubercles. 
pve])  ulcers,  due  to  the  breaking  down  of  gummata,  occur 
in  the  later  stages  as  irregular  excavations  with  sharply- 
cut  edges  and  a  sloughy  base,  but  are  imattended  with 
induration.  On  healing  they  are  often  productive  of 
much  contraction  (see  Pharyngeal  Stenosis). 

The  so-called  strumous  ulceration  occmiing  in  strumous 
children  bears  a  general  resemlilance  to  the  syphilitic, 
and  is  believed  by  some  really  to  be  the  result  of  con- 
genital sjqihilis.  _  Like  the  syphilitic  it  may  lead  to 
extensive  destruction  of  the  jiarts. 

Malignant  ulceration  is  due  to  the  breaking  down  of 
opitheliomatous  and  sarcomatous  growths.  It  may  be 
known  by  the  sinuous,  everted,  and  indurated  edges  of 
the  ulcer  and  other  signs  of  malignancy. 

Tumours  oe  the  toxsil.— ,SoraM;ia  and  epithelioma 
occasionally  occur-  in  the  tonsil.  They  grow  rapidly, 
soon  affect  the  lymphatic  glands  in  the  neck,  and  extend 
to  surrounding  parts.  Unless  detected  and  removed 
whilst  they  are  quite  small  and  localized  to  the  tonsil 
they  are  beyond  the  reach  of  surgery.  Other  trmioui's 
in  this  region  are  very  rait'. 


]JISEASKS  OF  THE  GUMS  AXl)  JAWS. 

IlYPEUTKOTirY  of  tlio  gums  lias  been  observed  as  a 
..•ongonital  affection,  and  may  bo  mot  with  where  there 
IS  overcrow(Ung  of  the  teeth  as  a  lobulatod  frinn-c-like 
growth  of  the  gums,  whi('h,  in  severe  cases,  may  so  sur- 
round the  tooth  that  they  ap])(3ar  as  if  buried  in' it  The 
liy]icrtro])lii(^d  portion  should  li,..  sliaved  off,  and  one  or 
more  of  the  teeth  extracted. 

I'OLYIT  of  the  gums,  as  they  ar.3  called,  are  merely 
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overgrowtlis  of  the  little  tongue  of  gum  between  the 
teeth,  and  ajapear  generally  to  deijend  on  the  presence 
of  tartar  or  caries.  The  offending  tooth  should  be  scaled, 
stopped  or  extracted,  and  the  growth  cut  off'. 

Papillomata,  or  wartj^  growths,  occasionallj-  occur  on 
the  gums.  They  are  generally  pedunculated,  and  can 
be  readily  snipped  off  with  scissors. 

Spongy  gums  majr  occur  as  the  result  of  scurvy  or 
the  abuse  of  mercury,  and  are  sometimes  met  with  in 
strumous  children.  The  condition  is  often  associated 
with  superficial  ulceration.  The  treatment  consists  in  the 
removal  of  the  cause,  the  use  of  an  astringent  mouth- 
wash, and  the  constitutional  remedies  appropriate  to 
scurvy  or  struma. 

Alveolak  ABSCESS  may  be  quite  superficial  (gum-hoil) 
and  merely  require  a  .slight  prick ;  or  it  may  foi-m 
around  the  fang  of  a  carious  tooth,  and  then  either  make 
its  way  to  the  surface  by  the  side  of  the  tooth,  or 
expand  the  alveolus  and  perforate  the  bone.  In  the 
latter  case  it  may  track  below  the  reflexion  of  the  mucous 
membrane  from  the  gums  to  the  cheek,  and  point  about 
the  angle  of  the  jaw  or  on  the  cheek,  and  after  opening 
leave  an  intractable  sinus.  In  the  uj^per  jaw  it  some- 
times also  tracks  along  the  hard  palate  and  may  lead  to 
necrosis  of  the  bone.  It  is  attended  with  severe  throbbing 
pain,  deep-seated  swelling,  and  often  great  oedema  of  the 
face  and  eyelid.  'Treatment. — The  offending  tooth  should 
be  extracted,  hot  fomentations  and  broad-poultices  apjilied 
inside  the  mouth,  and  the  sinus  divided  transversely  fron^ 
within  the  mouth  to  prevent  an  external  opening'  being 
formed.  If  a  sinus  exists  the  carious  tooth  or  dead  bone 
must  be  removed  before  it  will  heal;  scrajiing  the  sinus 
will  then  facilitate  the  healing. 

Epulis. — This  term,  thougli  formerly  employed  to  sig- 
nify any  tumour  growing  upon  t\w  gums,  is  now  usually 
restricted  to  the  variety  that  was  tlien  distinguishod  as  the 
fibrous  or  common  epulis.  Epulides  consist  principally 
of  fibrous  tissue!,  but  may  sonretimes  contain  a  few  mye- 
loid cells.  They  frequently  apjjcar  to  dejiend  upon  the 
irritation  of  carious  stumps,  and  spring  from  the  jiori- 
odontal  membrane  lining  an  alveolus,  lieginning  as  a 
.swelling  of  the  little  tongue-like  process  of  gum  between 
the  teeth,  as  they  increase  in  size  they  appear  as  hard. 
fle.shy,  circumscribed,  smooth,  or  sliglitly  lobulateil. 
elastic  growths,  covered  hy  mucous  membrane.  AYheu 
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they  have  existed  some  time  ulceration  of  the  surface 
may  occiu'  and  the  teeth  become  loosened  or  fall  out 
Treatment —They  should  be  excised  with  bone-forceps 
or  a  small  saw,  tiikmg  care  to  cut  away  a  small  piece 
ot  the  bone  beneath  as  other^dse  they  are  apt  to  return. 

hen  quite  small  they  may  be  shaved  off  and  the  bone 
at  their  base  sLghtly  gouged  away,  and  the  offendin- 
tooth  or  teeth  removed.  ° 

Myeloid  SARcoiiA  (myehnd  epulis)  is  occasionally 
met  With  in  the  gums  as  a  rapidly-growing  vascular 
tumour  of  a  ]nu-i)lish-red  colour  and  soft  spongv  con- 
sistency. It  should  be  very  freely  removed,  as 'other- 
wise It  vnll  return.  The  h.nemorrhage  during  removal 
is  generally  free,  and  may  require  the  actual  cautery  to 
restram  it.  '  - 

Epitheliojia  {malif/nant  epulis)  of  the  gums  is  rare 
in  the  upper  jaw  it  has  a  marked  tendency  to  creep  up 
mto  the  antrum  {creeping  epithelioma)  audio  simulate 
canes  or  necrosis  of  the  jaw.  Free  excision,  with  re- 
moval of  the  upper  law  if  the  antrum  is  involved,  should 
be  undertaken  it  there  is  a  fair  chance  of  getting  the 
iWved  away  and  the  glands  arc^not  much 

IXELAMMATIO^^  AXD  abscess  OF  THE  AXTRrM  is  gene- 

\f  l  1  «f  tJie  fang  of  a  carious  tooth. 

It  IS  attended  T^ith  deep-seated  pain,  followed  by  swell- 
ing cedema,  heat,  and  redness  of  the  cheek  and  lower 

di^inbn'i^'^o  "^1™  ''""^  ^^'-^^-P  constitutional 

ihstuibance     The  pus  may  overflow  into  the  nose  or 

mnJ^diS^  "I  ^  °ther  instances, 

S  o    tt^*^!  """^'^  the  bony  walls  to 

bulge,  ihe  treatment  consists  m  providing  a  free  exit 
for  the  pus|  as  soon  as  formed,  either  bv  removing  the 
canons  tooth  and  perforating  the  antrum  through  the 
Dottom  of  the  alveolus  or,  if  the  teeth  are  sound  bv 
perforating  the  anterior  wall  within  the  mouth  through 
ho  canmc  fossa.  The  cavity  should  then  be  kept  aseptic 
by  iodoform  or  other  antiseptic  ascpnc 
('Los.TUK  OK  TJiE  JAWS  is  the  term  ai.i.lied  to  a  con- 
dition m  which  the  lower  jaw  cannot  be  opened  at 
h.ist,  not  to  any  extent.  It  may  be  due  toil,  smsm 
of  the  masseter  muscle,  consequent  on  the  irrit,  tin  at 
tending  the  eruption  of  a  wisdom-tooth  for  whiH  there 
IS  not  room;  2,  CK.,trici„,l  conti-actio,,,  fc-llo^^n  '  deem 
t.on  of  the  mucous  membrane  induced  by  c^um^^ 
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syphilis,  lupus,  the  abuse  of  mercury,  &c. :  and  ran-ly, 
ankylosis  of  the  tempero -maxillary  joint.  Treaimenl. — 
When  dependent  upon  the  eruption  of  a  ^visdom- tooth, 
the  tooth  itself,  or  under  some  circumstances  the  second 
molar,  must  be  extracted.  When  dependent  upon  cica- 
tricial contractions,  the  forcible  oi^ening  of  the  moutli  by 
a  screw-gag  and  mamtaining  it  open  by  a  cork  jdaced 
between  the  teeth  will,  in  slight  cases,  suffice.  In  other 
instances  I  have  foimd  division  of  the  cicatricial  bauds, 
and  subsequently  keeping  the  jaws  separated,  successful, 
although  this  iiroceeding  does  not  appear  to  have  always 
answered  in  the  hands  of  others.  ^^Hien  the  bands  are 
very  dense  or  the  closure  depends  upon  ankylosis  of  the 
tempero-maxillary  joint,  a  new  articulation  must  be  made 
bj'  diA'iding  the  ramus  of  the  jaw,  and  removing  a  wedge- 
shai^ed  piece  in  fi'ont  of  the  contractions. 

Necrosis  or  the  jaws. — Necrosis  is  more  common, 
and  when  it  occurs,  more  extensive  in  the  lower  than 
in  the  ui)per  jaw,  a  fact  due  in  part  to  the  poorer  blood- 
supply  of  the  former,  and  in  part  to  the  predilection 
of  necrosis  for  compact  rather  than  for  cancellous_  bone. 
Though  the  necrosis  may  affect  the  whole  of  the  jaw,  it 
is  more  often  limited  to  the  alveolar  process  or  to  the 
anterior  wall.  The  teeth  may  loosen  and  fall  out;  but 
at  times  they  retain  their  connection  with  the  gums 
and  remain  in  situ  after  the  removal  of  the  sequestrum. 
The  causes  of  necrosis  of  the  jaw,  as  of  necrosis  else- 
where, generally  depend  u]ion  inflammation  of  the 
periosteum  or  bone,  which  in  the  case  of  the  jaw  ai>- 
pears  esi)ecially  to  be  induced  by  the  fimies  of  phos- 
phorus, the  abuse  of  mercury,  carious  teeth  in  strumous 
subjects,  syphilis,  the  exanthemata,  cancrum  oris,  and 
lastly,  injury,  as  in  extracting  a  tooth.  Phospharns- 
iirxrosis  is  generally  believed  only  to  affect  the  subjects 
of  carious  teeth,  but  some  maintain  that  it  is  a  local 
manifestation  of  a  general  phos].horus-poisoning.  It  is 
much  less  common  since  the  aniniiihous  form  of  ]ihos- 
phorus  has  been  used  for  making  matches.  The  \n-o- 
duction  of  new  bone  in  necrosis  of  tlio  lower  jaw  is 
o-enerally  excessive  ;  and  there  are  several  .s])ecnuens 
m  St.  Bartholomew's  Hospital  :N[useum  showing  almost 
complete  re]iroductif)n  of  the  whole  jaw.  In  the  u])].or 
jaw  new  Twne  is  not  formed  after  com])lcto  removal. 
In  iihosi)h()rus-necrosis  a  characteristic  ]ninnce-like 
deposit  of  new  bone  is  formed.     Symptoms.— 'Sqctosh^ 
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generally  begins  with  severe  pain  and  deep-seated  swell- 
ing, which  may  at  first  be  mistaken  for  toothache  or  al- 
veolar abscess,  followed  by  suppuration  and  bursting  of 
the  abscess,  either  in  the  mouth  or  externally  on  the  face, 
and  the  formation  of  sinuses.  The  breath,  as  a  rule,  is 
horribly  foul,  and  there  is  sharp  constitutional  disturb- 
ance which,  in  phosphorus-necrosis,  is  sometimes  exces- 
sive, and  may  end  in  septica3mia  or  pyoemia.  On  probino- 
the  smus,  dead  bone  is  detected.  This  sign  will  usually 
distinguish  necrosis  from  the  creeping  form  of  epithe- 
lioma, for  which  it  is  apt  to  be  mistaken.  Treatment.  

The  bone  as  soon  as  loose  should  be  removed,  if  possible 
through  the  mouth.  In  the  meantime  the  parts  should 
be  kept  aseptic  by  sjainging  with  Condy's  fluid  or  car- 
bolic lotion,  or  by  msuffiation  of  iodoforni,  incisions  beino- 
made  through  the  periosteum  to  ensure  a  free  drain* 
or  Cargill's  respirator  may  be  worn  to  neutralize  the 
ioetor.  Internally,  tonics  and  stimulants  and  uourishino- 
diet  should  be  given,  and  iodide  of  potassium  if  there  is 
a  syi^hilitic  taint. 

Tumours  of  the  upper  jaw  mav  be  cystic  or  solid 
and  the  latter  innocent  or  malignant ;  whilst  cysts  may 
likewise  occur  m  the  malignant  solid  tumours. 

Cystic  tumours  may  be  produced  :  1 .  In  connection  with 
the  fang  of  a  carious  tooth.  2.  By  an  eri-or  in  develop- 
ment of  the  enamel  sac  covering  the  crown  of  a  tooth 
{dentigerous  cysts) and  3.  By  obstruction  of  a  mucous 
ioilicle  m  the  Immg  membrane  of  the  antrum  These 
cysts  usuaUy  contain  a  serous,  gelatinous,  or  a  brownish 
tlmd,  m  which  cholesterine  is  often  found.  The 
condition  known  as  Dropsy  of  the  aritrurn,  and  formerly 
believed  to  depend  merely  upon  an  accumulation  of  fluid 
in  that  cavity  owing  to  the  occlusion  of  the  opening-  into 
the  nose,  would  ap])ear  to  be  due  to  one  of  these  mucous 
cysts  completely  filling  the  antrum. 

_  iJadifjerous  cysts,  which  may  also  occur  in  the  lower 
jaw,  arc  due  to  an  error  in  the  development  of  the  enamel 
sac  usually  of  the  permanent  teeth.  They  differ  from 
the  ordinary  dental  cyst,  de]. ending  u].on  the  irritation  of 
a  'lecayed  Lmg,  i„  that  m  the  latter  the  fang  will  jjeue- 
rallybciound  projecting  into  tho  cyst;  whereas  in  th,. 
dcntigcrous  variety,  the  crown  alone,  which  lias  not  been 
cut  or  m  some  cases  the  whole  tooth,  will  be  found  in  tlie 

Solid  tumours  m:iy  spring  from  the  periosteum  coverin- 
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the  exterior  of  the  bone,  or  from  the  mucous  or  the 
periosteal  lining  of  the  antrum.  They  ma.y  have  a  fibrous, 
cartilaginous,  osseous,  myxomatous,  adenomatous,  sar- 
comatous, or  carcinomatous  structure  ;  but  fibrous  and 
sarcomatous  tumours  are  the  most  common,  whilst 
cartilaginous  are  very  rare.  Ossification  of  the  sar- 
comatous growths  is  of  occasional  occuiTence.  They  may 
be  closely  simulated  by  tumours  of  a  like  diversity  of 
structure  growing  froni  the  malar  bone,  the  spheno- 
maxillary fossa,  or  the  base  of  the  skull. 

Symptoms  and  rZ/ar/HOs/s.— Clinically,  it  is  not  always 
possible  to  determine  the  exact  structure  of  these  tumoui'S, 
nor  is  it  essential,  the  Surgeon's  aim  being  rather  to  dis- 
tinguish the  solid  from  the  fluid,  and  the  innocent  from 
the°malignant,  and  to  make  out  theii-  origin  and  ])resent 
attachments.  When  the  tumour,  whether  cystic  or  solid, 
innocent  or  malignant,  begins  in  the  antrum,  it  sooner  or 
later  fills  that  cavity,  and  then  in  its  further  growth 
causes  its  walls  to  bulge  in  various  dii-ections.  Thus, 'the 
protrusion  of  the  anterior  wall  causes  a  swelling  on  the 
cheek,  of  the  internal  wall  an  obstruction  in  the  nose,  of 
the  inferior  wall  a  depression  of  the  palate,  and  of  the 
superior  wall  a  ]n-otrusion  of  the  eye.  A  rounded  pro- 
iection  on  the  cheek  ;  a  sensation  of  fluctuation  felt 
through  the  anterior  wall  of  the  antrum  with  the  finger  in 
the  rnouth,  or  egg-shell-like  crackling  produced  by  the 
yielding  of  the  tlainned  and  partially  absorbed  walls  :  the 
presence  of  a  carious  tooth,  or  the  absence  of  one  of  the 
teeth  in  the  series,  will  point  to  the  cystic  nature  of  the 
swelHno-,  and  puncture  with  a  trocar  and  cannula,  will 
clear  iip'any  doubt.  Should  the  tumour  be  solid,  it  will 
probably  be"i)i«ow;/«  if  there  be  slow  growth,  absence  of  pain 
and  "-la'ndular  enlargement,  non-implication  of  the  skin, 
and  non-infiltration  of  surrounding  parts  ;  but  malignant 
if  there  be  rapid  growth,  severe  pain,  early  escape  through 
the  walls  of  the  antrum,  implication  of  the  skin,  mvolve- 
mcnt  of  glands,  and  ]irotrusion  of  a  fungus  in  tlie  mouth, 
nose  or  on  the  check.  In  malignant  disease,  moreover 
the  patient  will  probably  be  cither  young  m  the  case  of 
sarcoma,  or  advanced  in  life  in  the  case  of  carcinoma,  but 
if  a  small  piece  of  the  growth  can  be  obtained,  a  micro- 
scopical examination  will  settle  the  point.  "When  the 
i'rowth  springs  from  the  malar  bone,  it  may  cither  project 
"ii  wards  on  the  cheek,  or  into  the  mouth  between  the  cheek 
d  the  bono,  and  llie  bulging  of  the  walls  of  the  antrum 
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yiU  be  absent.  Wheu  it  arises  from  the  spbeno-maxillary 
fossa  or  base  of  the  skull,  it  will  commonly  iiroject  into 
the  naso-pharynx,  where  it  may  be  detected  by  the 
finger  or  rhmoscope,  while  the  whole  maxillary  bone  will 
be  pushed  forward.  It  should  not  be  forgotten,  however, 
that  tumoiu's  beginning  in  the  antrum,  especially  the 
fibrous  and  sarcomatous,  encroach  upon  the  surroundino- 
parts,  and  conversely,  that  the  cavity  of  the  antrum  may 
be  invaded  by  growths  not  primarily  connected  with  it'; 
so  that  when  tumom-s  in  this  region  have  attained  a  large 
size  it  may  be  impossible  to  determine  their  origin,  or, 
indeed,  the  whole  of  their  actual  attachments. 

Tr-eatmeut. ~Fov  cystic  tumours,  excision  of  a  portion 
oi  the  wall  from  within  the  mouth  will  generally  suffice 
if  a  free  drain  is  subsequently  ensured.  At  times  the 
thmned  walls  of  the  cyst  may  be  crushed  together  by  the 
fingers  with  advantage.  Where  the  cvst  is  associated  with 
a  solid  growth,  the  latter  mav  sometimes  be  scraped  away 
otherwise  the  upper  jaw  must  be  partially  or  completely 
removed,  mere  the  tumour  is  solid,  and  of  an  innocent 
natm'e,  and  entu-ely  confined  to  the  antrum,  it  may  be 
removed  by  excision  of  the  superior  maxilla,  but  as  a'rule 
no  more  of  the  bone  should  be  taken  awav  than  is  abso- 
lutely necessary,  the  orbital  plate  and  hard  palate  beine- 
preserved  if  possible.  Wheu  the  tumour  arises  behind  the 
bone  there  is  often  great  difficulty  in  getting  it  awav,  as 
Its  attachments  may  be  more  extensive  than  is  imagined 
if  thought  advisable  to  attempt  its  removal  this  may  be 
done  by  excising  the  superior  maxilla,  and  clearin'g  away 
the  growth  ;  or  the  maxilla  may  be  turned  outwards,  the 
growth  removed,  and  the  bono  replaced  (Lange^iheck's 
raetkod). 

When  tlie  growth  is  malinnant  and  confined  to  the 
antrum,  the  superior  maxilla  may  also  be  excised-  but 
when  It  has  invaded  the  surrounding  parts,  it  becomes  not 
on  y  a  rpiestion  whether  it  can  bo  completely  got  away 
but  whether  the  immunity  from  its  return  will  not  be  too 
Short  for  the  ])atient  to  undergo  the  risk  of  the  operation 
Complete  excisiojt  op  tjie  uppehjaav.— Ilavin- ex" 
tracted  the  cc;ntral  mcisor  tooth  on  the  diseased  side  make 
an  incision  down  to  the  bout!  in  the  wav  sliown  bv  the  dark 
ine  in  J.',g.  187.  Dissect  back  the  ilap  thus  iSu-k'l  out 
irorn  the  bone,  securing  tlie  larger  arterie.,  a,s  tbey  are 
divi.led.  Make  a  longitudinal  incision  througli  the  mucous 
membrane  bnmg  respectively  the  floor  of  the  nose,  and 
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roof  of  the  mouth,  as  far  back  as  the  soft  palate,  and 
then  a  transverse  one  along  its  junction  with  the  hard 
j^alate  on  the  diseased  side.  Xow  pass  one  blade  of 
the  long  ja,v-forceps  into  the  mouth  and  the  other  into 
the  nose,  and  divide  the  alveolar  process  and  hard  palate  : 
cut  through  the  nasal  process  of  the  superior  maxilla,  and 
then  through  the  malar  bone,  carrj-ing  the  forceps  into 
the  spheno-maxillary  fissure.  Seize  the  bone  with  Hon 
forceps,  and  ■wrench  it  away  from  its  remaining  attach- 
ments. The  internal  maxillary,  or  any  other  large  arter}- . 
should  be  tied,  and  htemorj-hage  from  the  smaller 
restrained  by  jilugging  the  wound 
with  strips  of  iodoform  gauzc'. 
When  the  bleeding  has  stopped,  any 
growth  that  may  remain  should  be 
cut  away  or  destroyed  with  thi' 
actual  cautery.  Unite  the  edges  of 
the  wound  with  horsehair  sutm-es 
and  with  hare-lip  pins.  Healing 
occurs  readilj'  and  with  little  de- 
formity. An  obtm-ator  with  false 
teeth  should  .subsequenth'  be  fitteil 
to  the  mouth. 

PaETI.U.  EXCISIOX  of  THE  I'PrER 

JAW  iisually  consists  in  leaving  the 
orbital  plate,  and  is  done  by  di-^-id- 
ing  with  a  key-hole  saw  the  front 
wall  of  the  antrirm  along  the  mar- 
gin of  the  orbit,  and  completing 
the  operation  as  above  described. 

Eesectiox  of  THE  iTPEii  .JAW  ( Lctngi'iihcck's  upcratlou  } 
consists  in  turning  the  maxillary  bone  outwards  so  as  to 
get  at  a  tumour  behind  it,  and  then  replacing  the  bono. 
As  the  connections  of  the  bono  along  its  outer  part  are  left 
intact,  its  vascular  supply  is  not  comjiletely  cut  off,  and 
it  soon  forms  fresh  adhesions  when  placed  back  in 
position. 

Tumours  of  tiiv;  lower  .taw,  like  those  of  the  upper, 
may  be  cystic  or  solid,  innocent  or  malignant.  They  may 
gi-ow  from  the  periosteum  covering  either  the  outer  or 
the  buccal  aspect  of  the  jaw,  or  from  the  interior  of  the 
bone  which  they  then  expand  around  them.  The  osseous 
tumours  usually  take  the  form  of  exostoses,  and  are  not 
uncommon  about  tlic  angle  of  the  jaw.  The  more  regular 
shape  of  the  lower  jaw,  its  compact  structure,  the  absence 


Fig.  187.  —  Lines  of 
incision  for  removal 
of  upper  and  lower 
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of  a  cavity  like  the  antrum,  its  more  isolated  condition, 
and  the  absence  of  surrounding  cavities  like  the  nose, 
orbit,  and  spheno-maxillary  fossa,  make  the  diagnosis  of 
tumours  in  it  more  easy.  The  signs  are  similar  to'tumom'S 
of  the  upper  jaw,  which  see. 

_  Treatment. —Cystic  tumours  are  best  treated  by  free  in- 
cision, and,  if  large,  by  excision  of  a  portion  of  their  wall. 
In  removing  solid  innocent  tiunours  no  more  of  the  bone 
should  be  sacrificed  than  is  necessary  to  extirpate  the 
disease  ;  and  such  removal,  when  possible,  should  be  done 
from  within  the  mouth.  Myeloid  growths  springing  from 
the  interior  of  the  bono  may  often  be  enucleated,  and  not 
recur  for  many  years,  or  not  at  all.  Where  the  tumom-  is 
large  and  encroaches  upon  the  ramus,  the  affected  half  of 
the  jaw,  or  if  both  halves  are  affected,  the  whole  jaw, 
should  be  removed  by  disarticulation,  as  if  the  ramus  is 
merely  sawn  across,  leaving  the  coronoid  process  and 
condyle,  these  are  apt  to  be  dra^nm  forward  by  the  tem- 
poral and  external  pterygoid  muscles  and  prove  a  constant 
som-ce  of  annoyance.  When  the  growth  is  mahgnant  or 
of  large  size,  and  the  skin  and  neighboiu-ing  soft  parts  are 
implicated  and  the  glands  extensively  involved,  no  opera- 
tion as  a  rule  is  admissible.  Cysts  developed  in  connection 
with  solid  growths  may  be  laid  open  and  the  tumour 
scraped  away,  or  part  or  the  whole  of  the  jaw,  if  the 
growth  is  malignant,  may  be  removed. 

Excisiox  OF  THE  LOWER  JAW.— Having  extracted  the 
central  or  the  lateral  incisor  tooth,  make  an  incision  down 
to  the  bone  (in  the  way  shown  in  the  black  line  in  Fig.  187) 
through  the  lower  li].,  along  the  lower  border  of  the  jaw, 
and  thence  up  the  ramus,  nearly  but  not  quite  to  the  lobule 
of  the  ear  to  avoid  the  facial  nerve,  tying  both  ends  of  the 
facial  artery  as  it  is  cut.  Dissect  up  the  flap  thus  formed 
from  the  bone,  and  divide  the  bone  vnth.  saw  and  forceps 
opposite  to  where  the  tooth  has  been  extracted.  Seize 
the  bono  with  the  lion  forceps,  drawing  it  outwards  and 
upwards,  and  divide  the  soft  tissues  on  the  inner  sur- 
face with  a  narrow-bladod  scalpel,  keeping  close  to  the 
bono  to  avoid  the  gustatory  nerve  and  the  submaxillary 
gland.  The  origin  of  the  gonio-hyo-glossus  should  bo 
left,  if  possible,  as  otherwise  the  tongue  tends  to  fall 
backwards,  and  has  before  now  caused  suffocation.  If 
this  muscle  must  bo  divided,  pull  the  tongue  forward 
by  a  hgaturo  tlirough  its  tip.  Next  separate  the  in- 
ternal pteiygoid,  depress  the  jaw,  and  divide  the  tom- 
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poral  muscle  at  its  insertion  into  the  coronoid  process. 
Open  the  articulation  from  the  front,  divide  the  external 
pterygoid,  and  carry  the  knife  behind  the  condyle,  taking 
care  not  to  rotate  the  jaw  outwards  lest  the  internal  max- 
illary artery  be  stretched  round  the  neck  of  the  condyle 
and  be  torn  or  divided. 

DISEASES  OF  THE  NOSE  AND  NASO-PHAEYNX. 

Acne  kosacea  is  a  dilated  or  congested  condition  of 
the  capillaries  of  the  nose,  usually  accompanied  in  its 
later  stages  by  hj^Dertrophy  of  the  sebaceous  follicles.  It 
is  attributed  to  indigestion,  exposure  to  cold,  sexual  dis- 
tui-bance,  or  abuse  of  alcohol,  and  is  most  common  in 
women.  Treatment. — Eemove  the  cause,  regulate  the 
diet,  and  attend  to  the  general  health.  Locally  apply 
sulphur  ointment  or  perchloride  of  mercury  lotions.  In 
severe  cases  the  dilated  A^essels  may  be  incised  and  the 
resulting  hcemorrhage  restrained  by  touching  them  with 
perchloride  of  iron,  but  only  small  portions  of  the  disease 
should  be  thus  treated  at  a  time. 

Lipoma  nasi  is  a  hypertrophy  of  the  skin,  subcu- 
taneous tissue,  and  sebaceous  follicles  of  the  nose,  and 
not,  as  the  name  implies,  an  increase  in  the  fatty  tissue. 
It  is  characterized  by  the  formation  of  irregular  pendulous 
lobe-like  masses,  usually  situated  on  the  tip  and  ala3  of 
the  nose,  and  often  of  a  bluish-red  colour.  It  occurs  in 
elderly  men,  generally  as  the  result  of  alcoholism.  Treat- 
ment.— The  masses  should  be  shaved  off,  taking  care  not 
to  cut  through  the  cartilages  into  the  nostrils,  and  the 
parts  left  to  granulate.    The  result  is  veiy  successful. 

Syphilis,  kouknt  uloek,  lupus  and  epithelioma 
may  all  attack  the  exterior  of  the  nose,  but  rcquii-e  no 
special  description  here. 

Epistaxis  or  isleeding  vnosi  the  nose  is  a  symptom 
of  many  and  various  conditions.  Thus— 1.  In  the  young 
it  often  appears  to  occur  spontaneously  from  congestions 
of  the  mucous  membrane,  and  is  especially  common  in 
girls  about  the  aijo  of  puberty.  2.  In  the  plethoric  it  may 
bo  due  to  congestion  of  the  brain  or  liver,  and  then  a]ipears 
to  give  relief  to  the  over-full  vessels,  li.  In  the  old  or 
cachectic,  on  the  contrary,  it  may  be  due  to  a  poor  or 
watery  condition  of  the  blood,  such  as  is  present  in  cir- 
rhosis of  the  liver,  heart-disease,  granular  kidney,  ice. 
4.  It  may  also  occur  in  scurvy,  some  fonns  of  fever,  and 
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in  the  hfemorrhagic  diathesis.  5.  It  is  common  after 
hlows  or  other  injuries  of  the  nose ;  and  6.  It  may  be  a 
symptom  of  fractui-e  of  the  base  of  the  skull,  or  of  a 
fibrous  or  malignant  polji^us  in  the  nose  or  naso-pharynx. 
The  sijniptoms  are  usually  evident.  The  blood  generally 
comes  from  one  nostril,  occasionally  from  both ;  but  it 
may  pass  through  the  posterior  nares  and  be  swallowed , 
and  being  afterwards  ■vomited,  simulate  hsematemesis ;  or 
it  may  ii-ritate  the  larynx,  cause  cough,  and  may  then  be 
mistaken  for  hfemopty  sis.  On  looking  into  the  mouth  in  such 
cases,  however,  the  blood  will  be  seen  trickling  down  the  back 
of  the  thi'oat ;  whilst  it  may  also  be  apparent  on  examin- 
ing the  nose  with  a  speculum.  The  Treatment  will  depend 
upon  the  cause.  Spontaneous  haemorrhages  occui'ring  in 
the  young,  except  as  the  result  of  the  hfemorrhagic 
diathesis,  generally  stop  of  theii-  own  accord,  and  require 
no  special  treatment  beyond  those  remedies  common  in 
domestic  use.  When  due  to  congestion  and  apparently 
salutary,  the  bleeding  should  not  be  too  soon  checked. 
In  J3achectic  subjects  it  is  often  difficult  to  control;  rest 
on  the  back  with  the  arms  raised,  .sucking  ice,  cold  or 
hot  douches,  ice  to  the  nose,  subcutaneous  injections  of 
ergotine  (grs.  iij.),  gallic  acid,  lead  and  opium  and  small 
doses  of  ergot  or  of  perchloride  of  iron,  may  then  be 
tried.  Or  pellets  of  cotton-wool  soaked  in  solutions  of 
cocaine  (20  %')  na^y  be  placed  in  the  nostril,  or  pressm-e 
made  on  the  upper  lip  just  below  the  ala  of  the  nose  in 
order  to  compress  the  nasal  branch  of  the  superior  coro- 
nary artery  from  which  the  blood  is  said  often  to  be 
derived.  If  the  heemorrhage  cannot  be  thus  controlled, 
the  posterior  nares  should  be  plugged.  The  best  means 
of  effecting  this  is  by  the  india-rubber  inflating  tampon. 
This  consists  of  an  india-rubber  tube,  with  two  dilata- 
tions upon  it  so  sized  and  shaped  that  when  inflated 
they  will  accurately  fill  the  posterior  and  anterior  nares 
respectively.  It  is  passed  in  flaccid  by  means  of  a  long 
probe,  and  inflated  when  in  position  by  the  mouth  or  a 
small  syringe,  the  escape  of  air  being  i^revented  by 
clam])ing  the  tube.  Ee-inflation  is  necessary  from  time 
to  time.  The  ])r)sterior  nares  may  also  be  plugged  by 
Bellocf['s  sound  (Fig.  188)  in  the  following  manner.  A 
pledget  of  lint  or  cotton-wool  rather  larger  than  the 
aperture  to  bo  filled  (that  is,  about  half  an  inch  by  an 
inch,  or  roughly,  the  size  of  the  last  joint  of  the  thumb) 
i.s  taken,  and  round  the  middle  of  this  is  tied  a  doubled 
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piece  of  stout  thread,  a  long  loop  being  left  on  one  side, 
and  two  ends  on  the  other,  one  of  -which  is  cut  off  short. 
The  sound  is  then  threaded  with  a  separate  length  of 
thread,  and  passed  close  through  the  nostril,  and  when 
the  end  has  reached  the  pharynx,  the  spring  is  projected, 


Fig.  188.— Bellocq's  sound.  ' 


coils  round  under  the  soft  palate,  and  appears  with  the 
thread  in  the  mouth.  The  thread  is  then  seized,  pulled 
forwards,  and  the  cannula  withdrawn,  thus  leaving  one 
end  of  the  thi'ead  through  the  mouth  and  the  other 
through  the  nostril.  The  mouth  end  is  now  tied  to  the 
loop  of  thread  attached  to  the  pledget ;  and  by  making 
traction  on  the  thread  hanging  from  the  nose  the  pledget, 
guided  by  the  finger  in  the  mouth,  is  drawn  behind  the 
soft  palate  into  the  posterior  nares.  The  loop  of  thread 
is  finally  cut  and  tied  over  a  pledget  of  cotton-wool  or  lint, 
which  is  forced  into  the  nostril  to  form  an  anterior  plug. 
Meantime  the  other  end  of  the  thread  attached  to  the  plug 
has  been  retained  hanging  out  of  the  mouth  and  is  now 
fastened  loosely  to  the  cheek,  or  it  may  be  allowed  to  fall 
back  into  the  pharynx.  The  plugs  should  be  kept  in  for 
about  two  days.  They  are  readily  removed  by  cutting  the 
thread  over  the  anterior  plug,  and  then  withdrawing  the 
posterior  one  through  the  mouth  by  means  of  the  thread 
that  is  fastened  to  the  cheek  or  is  hanging  loose  in  the 
pharynx.  A  substitute  for  Bellocq's  sound,  if  this  is  not 
at  hand,  may  be  found  in  a  soft  india-rubber  or  gum- 
elastic  catheter,  which,  with  a  hole  drilled  through  it,  can 
bo  used  in  a  similar  way. 

Examination  of  tiii;  nasal  cavities.— For  the  diag- 
nosis of  the  internal  diseases  the  nasal  cavities  should  be 
illuminated  by  the  laryngosco])ic  mirror,  or  the  electric 
lamp,  the  aide  lieing  sei)arated  by  some  form  of  nasal 
speculum,  of  which  Duplay's  and  Frankors  are  the  best 
(Figs.  IH'J,  100).  The  i)Osterior  part  of  the  na.sal  cavities 
can  bo  explored  by  the  finger  passed  behind  the  palate, 
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or  by  a  small  mirror  passed  to  tlie  back  of  the  throat 
(posterior  rlriuoscopy).  For  detecting  necrosed  bone  the 
nasal  in'obe  maj'  be  used. 


Fio.  1S9.  — Display's  nasal  sijeculum. 


Fig.  190. — Fraukel'.s  nasal  specnlani. 


Xasal  catarrh,  coryza,  or  inflammation  of  tlie 
mucous  membrane  of  the  nose,  may  be  acute  or  chronic. 

Acute  catarrh,  corj'za,  or  cold  in  the  head,  vnW  be  found 
treated  of  in  works  on  Medicine. 

Citron ic  nasfil  cutarrh  is  most  common  in  the  young, 
especially  in  children  of  a  strumous  habit.  As  exciting 
causes  may  be  mentioned  oft-repeated  attacks  of  acute 
catarrh,  adenoid  vegetations  in  the  vault  of  the  pharynx, 
the  irritation  of  noxious  vapours  or  dust,  the  abuse  of 
spirits,  snuff-taking,  &c.  Several  forms,  all  of  which  are 
probably  different  stages  of  the  same  disease,  have  been 
described.  They  will  be  classed  here  under  the  three 
heads  of  1,  the  simple;  2,  the  hypertrophic;  and  3,  the 
atro])hic,  which  is  generally  attended  with foetor.  1.  The 
simjite  form  is  characterized  by  a  thin  mucous  or  muco- 
purulent discharge,  and  a  congested  appeava,nce  of  the 
mucous  mombi'uno,  but  is  unattended  with  any  tliickening, 
or  formation  of  crusts,  uv  with  footor.  If  uegloctod,  it  is 
apt  to  jiass  into  the  next  variety.  2.  In  the  hypcrtrojiluc 
the  mucous  membrane,  especially  over  the  spongy  bones, 
is  greatly  swollen  and  congested,  and  inhltratcd  with 
inflammatory  iriaterial ;  while  the  glands  are  stimulated 
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to  excessive  secretion,  and  pom-  out  a  thick  yellowish- 
green  niuco-purulent  discharge.  It  is  characterized  by 
symptoms  of  nasal  obstruction,  viz.,  stuffiness  or  blocking 
of  the  nose,  nasal  tone  of  voice,  constant  necessity  to  blow 
the  nose,  a  vacant  expression  of  countenance  acquired 
by  keeping  the  mouth  open,  trickling  of  the  discharge 
down  the  jDharynx  and  subsequent  hawking  of  it  uj")  by 
coughing,  and  sometimes  deafness  from  the  spread  of 
inflammation  to  the  Eustachian  tube.  At  times  certain 
reflex  phenomena  are  present,  such  as  cough,  asthma, 
and  even  epilepsy.  The  ake  of  the  nose  often  appear 
thickened  and  the  inferior  spongy  bodies  greatly  enlarged. 
On  posterior  rhinoscopic  examination  granular  pharpi- 


Fio.  191. — Hypertropliic  nasal  catarrh. 
(St.  Bartholomew's  Hospital  !Muscnm.) 

gitis  is  frequently  discovered,  with  increase  of  the  glan- 
dular tissue  of  the  vault  of  the  pharAnix  ;  whilst  the  hy- 
pertrophied  posterior  ends  of  the  inferior  sjiongy  bodies 
may  at  times  be  seen  almost  completely  blocking  up  the 
choanfo  in  the  form  of  globular,  irregularly-furmwod 
tumours(Figs.  191, 192).  This  variety,  occasionally  within 
a  few  months,  but  mOre  often  after  it  has  lasted  many  years, 
may  pass  into  the  third  vari(;ty.  3.  The  afrojiliic,  some- 
times ciiUcd  drj/  or  fuiiid  catarrh,  and  by  some  oztma,  is 
appiirontly  duo  to  the  shrinking  of  the  inflan^matory  new 
formation  infiltrating  the  tiss\ies  in  the  former  variety, 
and  the  consequent  atrophy  of  the  mucous  membrane  and 
the  greater  or  less  destruction  of  the  glands.  It  is  charac- 
terized by  the  nasal  cavities  appearing  pretcrnaturally 
large,  so  much  so  in  some  cases  that  the  wall  of  the 
■|ibarynx  and  Eiistacliian  tnho  m:\y  be  seen  on  looking 
througli  the  nf)stril.  The  spongy  bodies  a]i]iear  decreased 
in  size,  and  the  mucous  membrane  is  atrophied  and  jjalcr 
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than  natural,  and  covered  with  hard  yellowish-green 
adherent  crusts.  Generallj',  though  not  invariably,  the 
disease  is  attended  with  a  horrible  footer,  which  is  usually 
thought  to  be  due  to  the  decomposition  of  the  discharge 
beneath  the  crusts,  the  discharge  being  secreted  in  too 
small  quantities  and  too  thick  to  allow  of  the  throwing- 


Fir..  192.  —  Hypcrtropliy  of  tlie  posterior  eucLs  of  the  inferior  spongy 
hodie-s,  with  adenoid  vegetations  in  the  vault  of  the  pharynx. 

off  of  the  crusts.  By  some  the  foetor  is  believed  to  be  due 
to  the  retention  of  the  secretions  in  some  of  the  sinuses 
communicating  ^ith  the  nose.  In  all  forms  an  important 
point  to  remember  is  that  ulceration  does  not  occur. 

Treatment. — In  the  early  stages  much  can  be  done  in 
the  way  of  treatment,  and,  by  perseverance,  a  cure  may 
bo  obtained.  In  the  atrophic  variety  relief  from  the  dis- 
tressing symptom  of  foetor  only  can  be  expected.  In  all 
foi-ms  the  general  health  nuist  be  attended  to.  Thus,  in 
the  strumous,  cod-liver  oil  or  maltinc,  and  the  syrup  of  the 
iodide  or  phosphate  of  iron,  are  indicated.  Ijocally,  in  the 
simple  and  milder  forms  of  the  hypertrophic,  the  treat- 
ment consists  in  cleansing  the  parts  and  then  applying 
astringents  ;  the  clciinsiug  may  be  accomiilished  by  simply 
blowing  the  nose  ;  or  if  this  is  not  sufficient,  a  cleansing 
fluid  must  bo  used.  Th(!re  arc  many  of  these.  The  one 
I  have  found  most  usofail  is  that  known  as  Dobell's 
solution.  It  should  not  be  used  as  is  so  frequently  done 
by  Thudichum's  na.sal  douche,  as  by  its  means  the  deeper 
recesses  and  upper  portions  of  the  nasal  J'ossai  cannot  be 
reached,  and  not  only  may  much  harm  be  done  to  the 
mucous  membrane  (;f  tlio  nose,  but  inllammation  of  the 
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middle  ear  may  be  set  up.  The  solution  is  test  applied 
in  the  form  of  a  coarse  spraj%  either  by  the  anterior  or 
posterior  nasal  spray- producer  -worked  by  the  double 
hand-balls  (Fig.  193),  or  better  by  compressed  aii-.  "\Maen 
thoroughly  cleansed,  astringent  solutions — best  in  the 
form  of  spray — should  be  applied,  and  of  these  maj-  be 
mentioned  the  sulphate,  sulpho-carbolate,  and  iodide  of 
zinc.  Or  astringents  or  iodoform  may  be  applied  in  the 
form  of  j)owders  by  the  insufflator,  or  in  that  of  gelatine 
bougies.    Where  there  is  great  hypertrophy,  the  hyper- 

trophied  tissues  must  be  de- 
stroyed hj  the  local  application 
of  glacial  acetic  acid,  fuming 
nitric  acid,  or  the  galvano-cau- 
tery ;  or  the  ends  of  the  inferior 
spong3'  body  if  much  enlarged, 
may  be  removed  by  the  cold 


mre  or  galvanic  ecraseur.  At 


Fig.  193.  —  Spray- pro- 
ducer. A.  Nozzle  for 
anterior  nares  :  b.  Noz- 
zle for  posterior  nares. 


times  the  whole  of  the  spongy 
body  may  be  removed  with  ad- 
vantage. If  the  septum  is  de- 
flected, it  must  be  straightened  : 
and  if  adenoid  growths  are  pre- 
sent, they  must  be  removed.  In 
the  atrophic  fonn,  little  more 
can  be  done  than  cleansing  and 
disinfecting  the  cavities  by  lo- 
tions of  carbolic  acid,  borax. 
Condy's  fluid,  and  the  like  ;  whilst  the  mucous  mem- 
brane may  be  stimulated  to  secretion  by  the  use  of  Gott- 
stein's  nasal  tampons,  or  by  the  insufllation  of  sanguinana, 
galanga,  &c.     Cubebs  internally  are  often  of  service. 

Tuberculous  or  strumous  ulckk.vtiox  sometimes 
occurs,  but  struma  more  often  manifests  itself  in  the  form 
of  chronic  catarrh  as  already  described.  It  may  lead  to 
necrosis  of  the  bone,  falling  in  of  the  nose,  and  much 
deformity.  Constitutional  remedies,  as  cod-liver  oil, 
must  be' given,  and  the  parts  cleansed  by  lotions,  appli- 
cations of  iodoform,  &c.  Where  obstinate,  scraping  of 
the  part  with  a  Volkmann's  spoon,  and  removal  of  the 
dead  bono,  is  the  treatment  indicalod. 

Syi'HILITIO  affections  of  the  nose.  In  the  early 
stages  of  syphilis,  catarrlial  inllammalion  and  mucous 
tubercles  are  often  met  with,  csiiecially  in  infants,  in 
■whom  they  give  rise  to  the  obstructed  and  noisy  respira- 
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tion  jDopularly  known  as  snuffles.  Later,  extensive  ulcera- 
tions, gummata  followed  by  deep  ulcers,  necrosis  or  caries 
of  the  bones  and  cartilages,  destruction  of  the  septum  with 
falling  in  of  the  nose  and  perforation  of  the  palate  may 
occur,  and  when  combined  with  destruction  of  the  soft 
tissues  and  skin,  are  productive  of  great  deformity.  WTien 
a  small  portion  of  bone  in  the  deeper  recesses  is  necrosed, 
it  may  not  always  be  easy  to  find,  but  may  be  suspected 
by  the  continuance  of  a  muco-pm'ulent  discharge  and  the 
foetor  so  peculiar  to  dead  bone,  the  presence  of  foirl  ulcere, 
the  history  or  constitutional  signs  of  syphilis,  and  the 
absence  of  signs  of  hj-pertrophic  or  atrophic  catarrh. 
Often  the  bone  may  be  struck  on  examination  with  the 
probe.  Treatment. — Iodide  of  potassium  should  be  given 
in  large  doses,  combined,  if  necessarj',  with  quinine  or 
bark,  and  at  times  with  mercury.  Locally,  the  parts 
should  be  cleansed  and  disinfected  by  the  application  of 
carbolic  or  other  sprays,  and  when  dead  bone  can  be 
detected  it  should  be  removed,  if  loose,  through  the 
anterior  nares  or  from  behind  the  palate,  by  forceps ;  but 
sometimes  it  may  be  necessary  for  obtaining  a  sufficient 
exposure  to  resort  to  the  method  of  Eouge,  or  to  cut 
through  the  upper  lip  and  turn  aside  the  ala  of  the  nose. 
In  congenital  sj^jjhilis  the  administration  of  small  doses 
of  grey  powder,  followed  by  iodide  of  potassium  and 
cod-liver  oil,  is  productive  of  the  most  happy  results. 
In  the  ulcerative  form,  iodide  of  potassium  in  large  doses 
should  be  given. 

Lupus,  though  far  more  common  (m  the  exterior  of  the 
nose,  may  sometimes  be  met  with  in  the  interior.  It  then 
generally  attacks  the  cartilage  of  the  septum,  leading  to 
perforation.  It  is  attended  with  a  foetid  discharge.  The 
ulcer  is  covered  with  scabs,  and  siu-rounded  with  reddish 
tubercles.  Treatment. — Cod-liver  oil,  arsenic,  and  the 
complete  destruction  of  the  affected  tissue  by  caustics,  or 
by  scraping,  is  the  pro])cr  treatment. 

EiiiNOLiTiis  or  NOSK-STOXES  may  occasionally  form  in 
the  nose  from  the  deposition  of  phosphate  of  lime  and 
mucus  upon  cither  a  foreign  body  whic.li  has  become 
lodged  in  the  nose,  or  a,  ])ortion  of  hardened  secretion. 
They  give  rise  to  inflammation,  swelling  of  the  nuicous 
membrane,  find  a  foetid  discliargo,  and  have  been  mis- 
taken for  osteoniata,  and  oven  carcinomata.  Wlion  detected 
they  should  be  removed  by  forceps,  or  if  too  largo  fen-  this, 
first  broken  by  the  nasal  lithotrite. 
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Polypi. — Three  forms  are  described,— the  gelatinous, 
the  fibrous,  and  the  malignant. 

1.  Gelatinous  or  mucous  polypi,  most  frequently  spring 
from  the  mucous  membrane  covering  the  spongj'  bones, 
rarely  from  the  roof  of  the  nares,  and  scarcely  ever  from 
the  septum.  They  usuallj^  have  a  myxomatous  structure, 
that  is,  they  consist  of  delicate  connective  tissue  in- 
filtrated -with  large  quantities  of  mucin  containing  round 
and  stellate  cells,  and  are  covered  -with  ciliated  epithelium. 
They  are  usually  multiple,  sessile  or  pedunculated,  and 
of  an  oval,  pyriform,  or  lobulated  shape.  The  usual 
syrriptoms  are  a  feeling  of  stuffiness  in  one  or  both  nostrils 
worse  in  damp  weather,  a  nasal  tone  of  voice,  and  a  mucous 
discharge.  Certain  reflex  symptoms,  such  as  asthma, 
cough,  &c.,  are  also  occasionally  present.  On  inspection, 
they  appear  as  pinkish  or  grejash-white,  semi-transluoent, 
gelatinous,  moveable  bodies,  soft  and  dimpling  when 
touched  with  a  probe.  '\\Tien  high  up,  or  far  back  in  the 
nasal  ca^dties,  the  speculum  or  rhinoscope  may  be  neces- 
ear}'  to  detect  them. 

Treatment. — They  are  best  removed  by  the  galvano- 
cautery,  as  this  is  attended  with  less  pain  and  no  haemor- 
rhage. If  the  cauterj'  is  not  at  hand,  they  may  be  twisted 
off  by  the  ordinary  polypus  forceps.  The  application  of 
cocaine  will  much  diminish  the  pain.  When  they  pro- 
ject into  the  naso-pharynx,  they  may  be  removed"  from 
behind  the  palate.  A  snuff  of  tannic  acid,  used  subse- 
C[uently  to  their  removal,  is  said  to  prevent  recurrence, 
but  I  have  not  found  it  of  much  service 

2.  Fibrous  polypi  actuallj^  arising  from  the  interior 
of  the  nasal  cavities  are  vorj'  rare.  Those  commonly  met 
with  usually  spring  froiu  the  basilar  process  of  the 
occipital  bone  or  body  of  the  sphenoid,  tliat  is,  from  the 
rf)of  of  the  naso-pharynx,  and  tlien  ou,i,dit  jiroperly  to  bo 
called  naso-pliari/nc/eal,  as  it  is  only  after  they  have  at- 
tained some  size  that  they  encroach  upon  the  nasal  cavities. 
Thcj''  consist  of  fibrous  tissue  not  infrocpiently  mixed 
with  si)indlo-cclls,  and  often  contain  largo  thin-walled 
bloo(l-v(^ss('ls  which  give  them  an  almost  cavernous  struc- 
ture. The  mucous  membrane  coveiing  fhom  is  also  very 
vascular.  They  may  be  sessile  or  pedunculated.  As 
they  increase  in  .size,  they  invade  and  di.splaco  the  sur- 
rounding bones,  making  their  way  into  the  nasal  ca'vities 
and  into  the  jdiarynx,  and  iirojocting  below  the  palate 
and  even  into  the  interior  of  the  skull.    They  are  usually 
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met  with  in  youug  adult  life.  The  symptoms  are  ob- 
struction of  one  or  both  nostrils,  a  mucous  and  often  foul- 
smelling  discharge,  repeated  attacks  of  htemorrhage, 
deafness,  obstruction  to  breathing  and  sometimes  to 
swallowing,  and  in  the  later  periods  of  the  growth,  to  the 
characteristic  deformitj^  of  the  facial  bones  known  as 
frog-face.  They  may  be  seen  on  looking  into  the  nostril 
from  the  front,  or  by  the  rhinoscopic  mirror  from  the  back, 
or  may  be  felt  by  the  finger  behind  the  soft  palate.  If 
not  removed,  they  may  end  fatally  from  htemorrhage, 
although  they  have  apparently  a  tendency  to  undergo 
atrophy  as  the  patient  gets  older.  Treahnerd.  —  Wheu 
of  moderate  size  they  are  best  removed  by  the  galvano- 
cautery,  the  wire  being  passed  through  the  nostril  and 
directed  over  the  base  of  the  growth  by  the- finger  behind 
the  palate.  The  pedicle  should  be  then  completely 
destroyed  by  the  post-nasal  electrode.  When  too  large 
for  this,  an  attempt  may  be  made  to  remove  them  by 
electrolysis ;  this  failing,  or  not  being  considered  advi- 
sable, they  must  be  exposed  by  a  preliminary  operation. 
If  chiefly  confined  to  the  naso-pharynx,  the  soft  palate 
should  be  split,  and  part  of  the  hard  palate,  if  more  room 
is  required,  cut  away  {Nelaton's  operation).  When  en- 
croaching chiefly  on  the  nose,  a  good  exposure  may  be 
obtained_  by  dividing  the  lip  in  the  middle  Line,  and 
tumiiig  it  to  one  side  with  the  ala  of  the  nose  ;  or  if  more 
room  is  required,  the  superior  maxilla  must  be  removed. 
Rouge's  operation  of  turning  up  the  upper  lip  and  the 
cartilaginous  portion  of  the  nose  after  division  of  the 
septum,  and  the  operation  of  Langenbeck  of  turning  the 
maxiUary  bone  outwards  on  the  cheek,  and  then  replacing 
it  after  removal  of  the  growth,  have  their  advocates.  My 
experience  of  these  procedures  is  not  very  favourable. 
The  exposure  obtained  by  the  former  is  no  better  than 
that  of  turning  back  the  ala;  and  the  .shock  and 
hcemorrhage  attending  the  latter  renders  it  very  dan- 
gorous.  Many  other  methods  and  modifications  of  the 
above  have  been  proposed,  but  for  these  a  larger  work 
on  Surgery  must  bo  consulted. 

.3.  MaWjnaut  polypi.  —  Sarcomatous  and  cancerous 
tumours  may  arise  both  in  tlie  nasal  cavities  and  naso- 
pharynx, and  then  constitute  what  are  called  malignant 
polypi.  Thoy  give  rise  to  symjitoms  similai-  to  those  of 
the  filjrous  poly])i  already  described,  but  their  growth  is 
more  rapid,  and  they  quickly  infiltrate  surrounding  parts 
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and  involve  the  neighbouring  glands.  They  may  occm- 
both  in  the  young  and  in  the  old.  If  a  small  piece  can  be 
removed,  the  microscojDe  will  reveal  its  nature.  Treat- 
ment.— When  the  growth  can  be  got  completely  away, 
early  and  free  extirpation  by  one  of  the  methods  above 
described  is  the  only  treatment. 

OziETsX  is  a  term  which  has  been  used  very  loosely  by 
authors.  Bj'  some  it  has  been  applied  to  all  diseases  of 
the  nose  attended  with  a  foul-smelling  discharge,  whilst 
by  others  it  has  been  restricted  to  the  fcetid  form  of  atrophic 
nasal  catarrh.  The  term,  therefore,  as  designating  a 
disease,  is  misleading,  and  should  be  discontinued  in  this 
sense.  For  purposes  of  diagnosis  it  may  be  mentioned 
that  it  is  a  prominent  symptom  in  the  following  affections 
of  the  nose:  1,  atrojihic  nasal  catarrh;  2,  necrosis  and 
caries,  whether  of  syphiKtic  or  other  origin  ;  3,  strumous, 
syphilitic  and  lupoid  ulceration  of  the  mucous  membrane; 

4,  foreign  bodies  and  rhinoliths  in  the  nasal  cavities: 

5,  some  forms  of  new  growth. 

Diseases  of  the  septum  i^asi. — Blood  iumottrs  are 
occasionally  met  with  as  the  result  of  injury.  The  blood 
is  extravasated  between  the  cartilage  and  the  soft  tissues, 
generally  on  both  sides  of  the  septum,  causing  in  both 
nostrils  a  fluctuating  circumscribed  swelling  which  may 
be  readily  distingaiished  fronr  abscess  by  its  coming  on 
immediately  after  the  injury  and  by  the  absence  of  signs 
of  inflammation.  It  should  not  be  opened,  as  the  blood 
will  become  slowly  absorbed.  It  sometimes  appears  to 
be  associated  with  fracture  of  the  septum. 

Alscesses  of  the  septum  are  not  very  common.  They 
may  be  due  to  injury  or  the  breaking  down  of  gummata. 


Fio.  19-1.  — Aiitlior's  forceiis  for     Fic;.  195. — Kotcntivc  apparatus 
straightening  nasal  septum.  for  deficctcU  septum. 

but  occasionally  occur  without  nnyap]iarcnt  cause,  ^yhen 
acute  they  may  lead  to  perforation  of  the  septum.  The 
parts  are  hot,  red,  and  .swollen,  and  fltictuation  may  soon 
bo  detected.    A  free  and  early  incision  should  bo  made. 

(himm(d<i  of  i/ie  .irptinn  occasionally  form  beneath  the 
perichondrium  in  the  course  of  syphilis.   Thoynre  readily 
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dispersed  with  iodide  of  ijotassiiim,  but  if  neglected  may 
lead  to  necrosis  and  perforation  of  the  septum  and  to 
destruction  of  the  cartilage  which  may  sometimes  be  so 
extensive  as  to  lead  to  falling  in  of  the 'bridge  of  the  nose. 

Deflection  of  the  septum  to  one  or  other  side  may  occur 
as  the  result  of  an  injury,  or  as  a  congenital  malformation. 
It  appears  as  a  swelling  projecting  into  and  obstructing 


Fio.  196. — Nasal  plugs.  Fio.  197. — Hollow  nasal  plug.s. 

one  of  the  nasal  ca-vdties,  whilst  in  the  other  cavity  a 
corresponding  depres.sion  is  seen.  The  inferior  spongy 
bone  on  the  side  of  the  concavity  is  often  much  hyper- 
trophied.  The  deflection  is  generally  attended  with  some 
lateral  deviation  or  even  depression  of  the  lateral  cartilages, 
and  frequently  gives  rise  to  chronic  nasal  catarrh,  and 
to  many  distressing  sjnuptoms,  .such 
as  _  frontal  headache,  "^nasal  tone  of 
voice,  passage  of  mucus  into  the  pha- 
rynx, &c.  Treatineid.— The  septum 
may  generally  be  forcibly  straight- 
ened by  the  forceps  shewn  in  Pig. 
194,  and  then  retained  in  position 
lor  the  first  few  days,  while  the 
]iarts  are  becoming  consolidated,  by 
the  rotontivo  apparatus  shown  in 
Fig.  19.J,  and  subsc([uently  bj' ivory 
or  vulcanite  plugs  (Fig.  1!)()).  I  have  Author's 
found  hollow  plugs  (Fig.  197)  useful  "^""'^^ 
in  that_  they  do  not  obstruct  nasal 

respiration.  In  some  instances  portions  of  the  prominent 
septum  may  be  removed  wubcutaueously  ^vith  advan- 
tage. Whore  tlio  lateral  cartilages  are  deviated  they  can 
geu< 'rally _  bo  straightened,  even  al'ter  many  years 'have 
elapsed  Since  the  injury,  (ireat  foi'co,  however,  is  re- 
'piired,  and  care  must  lie  takini,  by  pro])eiIy  padding  the 
foreejis,  not  to  injiu'o  tlio  s(jft  parts.    One  of  tho^'bost 
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forms  of  retentive  apparatus  then  is,  perhaps,  the  mask 
shewn  in  the  accompanying  diagram,  since  by  its  means 
a  fixed  point  is  secured  to  work  from. 

Cartilaginous  and  osseous  tumours  of  the  septaam,  though 
rare,  occasionallj'  occur,  and  can  be  readily  diagnosed 
from  a  deflection  of  the  septum,  by  their  hard  and 
resisting  natm-e  and  the  absence  of  a  coiTesponding 
depression  in  the  opposite  nostril.  Their  removal  is  the 
proper  treatment. 

Adenoid  vegetations  in  the  vault  of  the  pharynx  are 
very  common  in  childhood.  They  are  produced  hj  the 
hypertrophy  of  the  adenoid  tissue  which  is  so  abundant 
in  this  situation,  and  are  frequently  met  with  in  connection 
with  enlargement  of  the  tonsils,  granular  pharyngitis,  and 
nasal  catarrh,  and  if  neglected  may  set  uj)  catarrhal  otitis 
and  incurable  deafness.  The  chief  symptoms  to  wliich 
they  give  rise  are  deafness,  obstruction  to  nasal  respiration. 


Fig.  199. — Author's  modification   of  Loewenberg's   forceps  for 
removing  adenoid  vegetations. 

a  nasal  or  "dead"  tone  of  voice,  and  a  vacant  expression 
of  countenance  from  the  child  breathing  with  the  moutli 
half  open.  To  the  finger,  behind  the  jialato,  they  feel 
soft,  pulpy,  and  velvety,  "like  a  bag  of  earth-worms; 
whilst  in  the  mirror  they  appear  as  pink  or  rcddi.sh,  sessile 
or  pedunculated  fringe-like  masses  more  or  less  obscuring 


Fig.  200. — ]\lcycr'.s  ring-knitV. 

the  posterior  nares  (Fig.  192).  Tlie  Irrutmcnt  con.sists  in 
removing  them,  whicli  may  be  done  in  sevoi'al  ways. 
The  softer  ones  m;iy  be  scrap(>(l  awny  with  the  nail  of  the 
finger  behind  the  ])alate;  those  about  the  iMistachian  tubes 
and  side  of  the  ])harynx  are  best  extirpated  by  JNIej-cr's 
ring-knife  (Fig.  '200j  introduced  through  the  nose;  and 
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the  larger  ones,  ■n'hicli  are  situated  on  the  roof  and  back 
of  the  phar}-nx,  by  Loeweuberg's  forceps  (Fig.  199)  passed 
behind  the  pakite.  The  pharyngeal  tonsil  which  is  usually 
hjqDertrojjhied  in  connection  with  adenoid  growths  can 
be  readily  removed  by  these  forceps.  No  after-treatment, 
beyond  compelling  the  child  to  breathe  through  the  nose 
by  keeping  the  mouth  closed  at  night  with  a  bandage,  is 
usually  requii-ed. 

DISEASES  OF  THE  niAUYXX  AXD  CESOrilAGUS. 

Pharyngitis,  or  inflamation  of  the  pharynx,  is  com- 
inonl}'-  of  the  catarrhal  variety  [acute  and  cJiroiiic  pharyn- 
gitis), but  it  may  fall  chiefly  on  the  glands  of  the  pharynx 
(foUicuIar  or  granular  pharyngitis),  or,  more  rarely,  may 
spread  deeply  and  end  in  suppuration  (phlegmonous  pha- 
ryngitis). At  times  it  is  attended  with  deficient  secretion 
and  atrophy  of  the  mucous  membrane  {pharyngitis  sicca), 
and  occasionally  assumes  an  erysipelatous  character  and 
is  then  generally  associated  with  erysipelas  of  the  face. 
Here  a  few  words  only  can  be  said  on  the  phlegmonous 
form,  which,  perhaps,  more  commonly  comes  under  the 
care  of  the  general  Surgeon.  It  is  usually  the  result  of 
an  injury.  The  pharynx  is  intensely  red  and  swollen, 
the  neck  often  brawny  and  oedematous,  swallowing  is 
tlifJicult  or  inipossible,  respuation  is  laboured,  and  death 
may  _  occur  in  a  few  days  from  sudden  spasm  of  the 
glottis,  or  from  exhaustion  and  blood-poisoning.  The 
treatment  consists  in  inhalations  of  steam  impregnated 
•with  carbolic  acid ;  free  incisions  if  pus  forms  in  acces- 
sible situations ;  the  administration  of  fluid  nourishment 
and  stimulants,  in  the  form  of  cnemata  if  the  patient  is 
unable  to  swallow ;  and  the  iicrformance  of  instant 
tracheotomy  if  cedematous  laryngitis  supervenes. 

Ulceratioi^  generally  occurs  in  connection  with  like 
ulceration  of  the  palate,  fauces,  and  tonsils.  (See  Tonsils.) 
Here  it  need  only  be  said  that  the  healing  of  the  ulcers, 
especially  those  of  the  tertiary  syphilitic  variety,  is  some- 
times productive  of  great  deformity.  Thus,  1,  the  soft 
palate  may  become  gbied  to  the  back  of  the  pharynx 
or  2,  to  the  base  of  the  tongue  ;  and  3,  tho  lower  part  oJ' 
the  pharynx  may  be  narrowed  just  above  tho  entrance 
to  the  larynx,  rendering  deglutition  dillicnlt,  and  sub- 
jecting the  patient  to  the  risk  of  suffocation  froju  the 
lodgment  of  fotxl  at  tho  constricted  part.  Treatment.  
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Adliesions  between  tlie  palate  and  pharj-nx  can  hardly  he 
remedied ;  but  when  contraction  or  stenosis  of  the  lower 
pharynx  has  occurred,  the  cicatricial  bauds  should  be 
divided  in  a  backward  direction  with  a  guarded  knife  and 
recontraction  j)revented  by  the  daily  passage  of  a  bougie. 
I  have  found  a  Eicord's  urethrotome  answer  admirably 
for  making  the  division.  If  the  introduction  of 
instruments  causes  much  spasm,  tracheotomy  should  be 
previously  performed. 

PosT-PHAKYNGEAL  ABSCESS  is  a  Collection  of  pus  in 
the  loose  cellular  tissue  behind  the  pharj'nx,  and  is  most 
often  met  with  in  childi'en.  It  is  generally  chr'onic  and 
due  to  disease  of  the  cervical  A^ertebrte  or  more  rarely 
of  the  base  of  the  skull ;  but  it  may  be  acute,  and  is  then 
usually  the  result  of  an  injury,  as  swallowing  acids  or 
the  impaction  of  a  foreign  body,  or  of  the  exanthemata, 
phlegmonous  pharyngitis,  &c.  It  sometimes  occurs  with- 
out apparent  cause ;  there  is  then  often  a  histoiy  of 
syphilis  or  tiibercle.  It  may  break  into  the  j^harynx,  oi- 
at  the  side  of  the  neck,  or  even  make  its  way  into  the 
mediastinum.  Siimptoms — Pain,  difficulty  in  opening  the 
mouth,  obstructed  deglutition  and  respii'ation,  the  presence 
of  a  fluctuating  swelling  at  the  back  of  the  throat,  and 
more  or  less  swelling  about  the  angle  of  the  jaw.  "V^Tieu 
the  abscess  is  acute,  there  is  commonly  some  febrile 
disturbance.  Treatment — A  vertical  incision  should  be 
made  in  the  middle  line  through  the  posterior  pharyngeal 
wall  with  a  properly  guarded  knife,  the  swelling  having 
been  previously  punctured  with  a  long  grooved  needle  if 
there  is  any  doubt  as  to  its  nature.  If  opened  under  chlo- 
roform, the  head  should  be  turned  rapidly  to  the  side  to 
allow  the  escape  of  pus  through  the  mouth,  as  suffocation 
has  occurred  through  a  sudden  gush  into  the  air-passages. 
When  it  depends  upon  disease  of  the  spine,  if  an  open- 
ing is  thought  necessary  it  should  be  made  thi'ough  the 
side  of  the  neck. 

Tumours  of  the  rnAiiYNX  are  rare,  though  all  varieties 
may  occur.  When  arising  in  tlio  loose  cellular  tissue 
behind  the  pharynx,  the  more  common  situation,  they  are 
spoken  of  as  jwi^t-phitryntiml  t\)mours,  and  closely  snnu- 
lato  abscess.  The  absence  of  lluctuation,  and  of  pus  on 
])uncture  will  settle  the  diagnosis.  Innocent  growths, 
when  .small  and  unattached  to  the  vertebrne,  may  be 
einicleated  through  a  vertical  inci.sion  over  them.  The 
malignant,  as  a  rule,  should  be  left  alone. 


STRICTURE  OF  THE  (ESOPHAGUS.  563 

Stricture  OF  THE  ffisopiiAGus  maybe  clue  to  spasm 
ot  the  muscular  fibres  {.spasmodic  stricture),  to  cicatricial 
coutraction  {Jihrous  stricture),  or  to  epitbeliomatous  or 
other  malignant  growths  of  its  walls  {malirj mint  stricture). 
J^  urther  stricture  may  be  simulated  by  compression  of 
the  oesophagus  from  without  as  by  an  aneurism,  enlarged 
thyroid  gland,  post-a3sophageal  abscess,  or  mediastinal 
tumom-;  or  by  a  foreign  body  impacted  in  the  tube, 
disease  at  the  back  of  the  larynx,  &c. 

Spasrnodic  stricture  or  spasm  of  the  crsophar/us  geuerallv 
occurs  m  yoimg  hysterical  women.  The  patient  may  be 
quite  unable  to  swallow,  and  a  bougie,  perhaps,  will  not 
pass  The  chngnosis  will  then  rest  on  the  obstruction 
existing  only  at  times  ;  on  the  age  and  sex  of  the  patient  • 
the  presence  of  other  signs  of  hysteria;  but  chiefly  on 
the  fact  that,  under  an  anjesthetic,  the  bougie,  which  could 
not  previously  be  passed,  slips  easily  down  into  the 
stomach.  The  ti'eatment  should  consist  in  the  administra- 
tion of  anti-hystenca  remedies;  whilst  the  patient  may 
be  persuaded  that  the  bougie  has  cleared  the  iJassa-e 

F>broas  stricture  is  generally  due  to  cicatricial  contrac- 
tion following  an  injury,  as  swallowing  boiling  water  or 
corrosive  fluids  or  the  impaction  of  a  foreign  body.  More 
rarely  it  results  from  the  healing  of  a  syphiHtic  ulcer! 
At  times  It  appears  to  be  congenital ;  at  other  times  no 
cause  can  be  discovered.  It  may  exist  at  any  part  of  the 
tube,  but  is  most  common  m  the  upper  half  (Fig-  '^-Ol  )  It 
IS  much  rarer  than  the  malignant  form,  but  is  liable  to 
become  malignant  when  it  has  existed  for  some  time. 
As  the  result  of  the  constriction,  the  tube  above  the 
sti-ictiire  becomes  dilated  and  the  muscular  coat  hyiier- 
trophied.  The  cblatation  may  be  general  or  pouch-like 
m  the  latter  case  consisting  either  of  a  dilatation  of  all 
the  coats^  or  of  a  hernia  of  the  mucous  membrane 
through  the  muscular  fibres. 

Malignant  stricture  is  generally  ej.itheliomatous  and 
may  occur  at_  any  part  of  the  oesophagus,  but  is'mosr 
So 'tXh?^^^''' l' tj';°^'i^0"\'?^^^'tilage,  at  tbe  bifurcation  o 
th  tiachca  and  at  the  cardiac  end  of  the  stomach  (Fi- 
20J),   situations  at  which  normally  sli-ht  obstrnctimi 
o  a  larger  bolus  of  food  than  usual'^^^xisterand  It  wh  c 
developmental  processes  are  complicated,  and  where 
thcrclore,  errors  of  nutrition  are  more  likly  to  occui'^'' 
Thus,  at  the  cardiac  orifice  the  epitheliun/cl  anges  its 
cliaracter;  and  where  the  oesophagus  is  crossed  "by  th' 
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bronchus  the  food  and  air  passages  were  originally  one. 
Epithelioma  may  begin  as  a  distinct  cauliflower-like  ex- 
crescence springing  from  one  side  of  the  tube ;  or  as  a 
nodular  indui'ation  of  the  mucous  membrane  involymg 
ring-like  the  whole  calibre  of  the  oesophagus.  It  gra- 
dually encroaches  upon  the  lumen  of  the  tube  causing 
more  or  less  complete  obstruction.    The  growth  sooner 


Fig.  201.— Fibrous  stncturc  of  Fio.  -202.— Malignant  stricture 

cesopliagus  at  region  of  cricoid  of  ccsophagus  at  entrance  ot 

cartilage.  (St.  Bartholomew's  stomacli.    (St.  liartholomews 

Hospital  Museum. )  Hospital  Mwscmn . )  _ 

or  later  ulcerates,  and  invades  the  surrounding  tissues, 
the  mediastinum,  pleura  and  glands;  and  smuscs  may 
form  between  the  esophagus  and  the  trachea  or  lett 
bronchus,  or  open  externally  when  the  disease  is^  kigii 
up  in  the  neck.  The  patient,  if  ho  does  not  die  of 
starvation,  succumbs  to  pain  or  exhaustion,  or  to  hremor- 
rhage  from  the  laying  open  of  a  large  vessel,  or  to 
Tileurisy,  or  pneumonia.         ,    ,  i  i:„ 

The  symptoms,  common  to  both  the  fibrous  and  mahg- 
nant  stricture,  are,- 1,  increasing  difficulty  of  .-^valloM- 
ing,  first  of  .solids,  then  of  liquids,  and  linally  mabil  > 
to  swallow  cither ;  2,  a  feeling  of  ob.struclioii,  gcneralh 
referred  to  the  top  of  the  sternum;  I'^g'^F^'^tron  oi 
food  after  it  has  been  swaUowed  for  a  short  time  (wheie 
the  stricture  is  low  down  or  pouch-like  dilatations  have 
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formed) ;  4,  a  trickling  sound  on  auscultation  between  the 
shoulders  whilst  the  patient  is  swallowing  fluid,  and  5, 
IJrogressive  wasting  and  loss  of  strength.  The  diagnosis, 
however,  can  only  be  made  ^nth  certaintj%  and  the  situa- 
tion of  the  stricture  ascertained,  by  the  passage  of  a 
bougie.  But  before  attempting  to  pass  a  bougie,  a  careful 
examination  of  the  chest  should  be  made  for  the  purpose 
of  excluding  aneurism  as  a  cause  of  the  symptoms,  lest 
such  .should  be  ruptm-ed,  as  has  before  now  happened. 
The  diagnosis  of  the  malignant  from  the  fibrous  stricture 
will  rest  on  the  advanced  ago  of  the  patient,  the  absence 
of  any  discoverable  injury,  the  presence  of  blood  or  foul- 
smelling  discharge  on  the  end  of  the  bougie,  a  sensation 
of  passmg  over  an  ulcerated  surface,  and  the  presence  of 
enlarged  glands  or  an  indiu-ated  mass  in  the  situation  of 
the  tube  when  the  stricture  occurs  in  the  neck. 

Treutmeat.—ln  the  Jihruus  form  the  stricture  should  be 
gradually  dilated  by  bougies.    When  the  stricture  is  very 
tight,  a  catgut  bougie  may  sometimes  by  delicate  manipu- 
lation be  insinuated  through  it ;  and  over  this  a  larger 
tube  may  then  be  passed.    When  the  stricture  is  very 
resilient  its  division  posteriorly  in  the  middle  line  may 
be  called  for  [internal  o:sop]uujotomy).  When  the  stricture  i's 
situated  at  the  cardiac  end,  and  a  well  directed  trial  at 
dilatation  has  failed,  gastrotoiny  may  be  performed,  and 
the  strictm-e  forcibly  dilated  by  the  finger  or  an  instru- 
ment passed  into  the  oesophagus  from  the  interior  of  the 
stomach.    It  need  hardly  be  said  that  so  serious  an  opera- 
tion should  not  be  lightly  undertaken,  nor  until  other 
means  have  failed.    In  inalignunt  stricture  dilatation  by 
bougies  or  tiibes,  in  the  way  recommended  in  fibrous 
stricture,  must  not  be  attempted,  as  the  walls  of  the 
(-esophagus  are  so  softened  by  the  ulceration  and  disease 
that  groat  danger  of  perforation  and  extravasation  into  the 
mediastiiRun  or  pleura  would  be  incurred.  The  methods  of 
treatment  then  o])en  to  us  are— 1,  to  pass  an  oesophagus 
tube  and  keep  it  in  situ ;  2,  to  perform  gastrostomy ;  and 
■i,  when  the  stricture  occurs  in  the  neok  to  open  tho'coso- 
phagus  m  the  neck,  if  possible  bolow  the  seat  of  stricture 
and  stitch  the  tube  to  the  wound  in  the  skin ;  or  if  not 
possible  to  get  below  the  stricture,  to  dilate  it  from  tlio 
wound.    AVhen  a  soft  tube  can  be  passed  and  kept  iu  si/u 
this  appears  to  bo  undoul)tedly  the  best  treatment.  Thi- 
tube  may  be  introduced  through  tho  mouth  or  nose,  and 
under  favourable  circumstances  will  not  need  changing  for  a 
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montli  or  more.  Occasionallj',  lio^^'ever,  it  causes  irritation 
of  tlie  back  of  tlie  tongue  or  larynx,  or  of  the  mucous 
membrane  of  tlie  nose.  Should  this  occm-,  ]Mr.  Charters 
Symonds'  plan  may  be  adopted  of  passing,  bj'  means  of  a 
suitable  director,  a  short  tube,  shaped  like  a  funnel  at  one 
end,  into  the  stricture,  and  leaving  it  there  merely  attach- 
ed by  a  strong  string,  "which  is  secured  to  the  cheek  or  ear 


Fici.  "2U3. — A  SvmuuJs'  tulje  in  situ. 


by  strapping  (Fig.  203).  Care  must  be  taken  that  the 
patient  doos'not  swallow  the  string,  an  accident  which  has 
happened  during  this  treatment,  l^xcellent  rosiilts  have 
followed  the  us(3  of  tidies ;  patients  have  regained  flesli, 
have  fairly  enjoyed  life  for  some  montlis,  and  then  have 
died  in  comparative  ease.  When  a  tube  cannot  be  ])assed, 
or  is  not  tolerated,  the  ccso])hagus,  if  the  disease  is  high  m 
the  neck,  may  be  opened,  or  if  the  disease  is  low  down, 
gastrostomy  ]ierformed. 

GrASTROSTOMY  is  tlio  operation  of  establishing  a  fistulous 
opening  into  the  stomach  for  the  ]>urposc  of  feeding  the 
patient  in  stricture  of  the  ccsophagus.  Tlie  operation  is 
now  usually  performed  in  two  .stages.  In  the  first,  the 
iibdomen  is"o])('nod,  and  the  stomach  secured  by  suture  to 
the  abdominal  parietes  ;  in  the  second,  which  is  not  per- 
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formed  till  from  four  to  six  days  after  the  first,  the 
stomach,  which  bj^  this  time  has  become  adherent  to  the 
abdominal  parietes,  is  punctured,  and  a  tube  introduced. 
1 .  An  oblique  incision  (Fig.  224,  e)  is  made  between  two  and 
three  inches  long,  about  an  inch  below,  and  parallel  with 
the  left  costal  cartilages,  beginning  about  an  inch  and  a 
half  from  the  middle  line  (Howse).  The  sheath  of  the  rectus 
is  next  opened,  the  fibres  of  the  muscle  separated,  not  cut, 
the  posterior  laj^er  of  the  sheath  divided,  and  the  peri- 
toneum exposed.  Mr.  Howse  thinks  that  the  fibres  of  the 
rectus  subsequently  play  the  part  of  a  s])hincter  to  the 
opening.    All  bleeding  having  been  stopped,  the  peritoneal 


Fig.  -P.Oi. — Howse's  method  of  suture  in  gastrostomy. 

eavity  is  opened  on  a  director,  and  the  stomach  sought  and 
drawn  into  the  wound  if  it  does  not  already  present  there. 
It  maybe  distinguished  from  the  traiiverse  colon  by  its  thick, 
smooth,  and  pinkish-rod  coat.  Two  loops  of  silk  are  passed 
through  the  2)orit(meal  and  muscular  coat  for  the  jDurpose 
of  securing  a  good  hold  of  the  stomach  whilst  the  sutures 
are  being  introduced,  and  also  for  the  purpose  of  steady- 
ing it  during  the  subsequent  operation  of  opening  it 
und  thus  preventing  the  risk  of  the  adhesions  being  broken 
down.  The  stomach,  as  near  the  cardiac  end  as  possible 
is  now  stitched  to  the  parietes  by  a  double  ring  of  sutures' 
^so  as  to  ensure  a  good  inch  of  the  stomach  wall  (that 
between  the  outer  and  inner  ring  of  sutures)  boino-  in 
<,'f)ntact  with  the  parietal  peritoneunr  (Fig.  204).  The  outer 
ring  of  sutures  is  passed  first,  by  carrying  the  needle, 
armed  with  a  silk  suture,  througli  the  serous  and  mus- 
cular cf>at  of  the  st'miaeh,  and  then  tlu'oughthe  alidominal 
parietes  a  good  inch  from  tluj  edge  of  tlie  wound.  Tho 
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needle  is  now  iintlireadecl  and  withdrawn,  re-tkreaded 
with  the  stomach  end  of  the  suture,  and  passed  through 
the  abdominal  parietes,  unthi-eaded,  and  finally  with- 
drawn. AVhen  all  the  sutiu-es  are  in  situ  they  are  tied 
over  a  quill.  The  inner  ring  of  sutures  are  then  passed 
through  the  serous  and  muscular  coat  of  the  stomach  and 
the  skin  and  peritoneum  only  of  the  parietes,  and  tied. 
The  wound  is  dressed  antiseptically.  2.  At  the  end  of 
from  foiu-  to  six  days  the  stomach  will  generally  be  found 
adherent,  and  should  then  be  punctured  with  a  long  shaii> 
tenotomy  knife,  while  it  is  drawn  well  foi-wards  by  the 
silk  ligatures  left  in  for  the  pui'pose.  A  No.  6  or  8  English 
catheter  is  passed  through  the  punctm-e,  and_  the  wound 
again  dressed  antiseptically,  the  catheter  passing  through 
the  antiseptic  dressings.  At  first  only  teaspoonfuls  at  a 
time  of  fluid  nourishment  should  be  given  ;  _  later  a  larger 
tube  may  be  passed,  and  minced  soUd  food  introduced. 


DISEASES  OF  THE  LAEYXX. 

Lahyxgitis,  or  inflammation  of  the  larynx,  may  be 
conveniently  divided  into  acute  catarrhal, _  chronic 
catarrhal,  oidematous,  and  membraneous  larj-ngitis. 

Acute  catarrhal  laryngitis  may  be  due  to  sudden 
exposm-e  to  cold  or  damp,  violent  exertion  of  the  voice,_or 
inhalation  of  noxious  vapours  or  impure  air ;  or  the  in- 
flammation may  spread  to  the  larynx  from  the  pharynx  : 
or  occur  in  the  course  of  other  diseases  as  the  eruptive 
fevers.  Symiotoms. — Soreness  of  the  throat,  hoarseness  or 
even  aphonia,  laryngeal  cough,  and  tenderness  on  pressure 
over  the  thvroid  cartilage,  accompanied  by  febrile  spnp- 
toms.  On'laryngoscopic  examination  the  parts  are  seen 
red  and  swollen,  and  tlie  cords  do  not  come  together  pro- 
perly. The  treatment  consists  in  rendering  the  atuios])here 
nioist  by  tho  steam  kettle,  in  inhaling  soothing  vapours, 
and  abstaining  from  using  the  voice :  whilst  if  the  attack 
is  very  acute,  leeches,  or  cold  in  the  earlier  stages,  may  be 
applied  over  the  lliyroid  cartilage.  Shouhl  the  niflamma- 
tion  assume  the  O'deiuatous  form  scariiication,  intubation, 
or  tracheotomy  may  become  necessary  'sec  tKdcmatons 
Larynqitis).  , 

Chronic  luri/nriitis  may  be  due  to  exposure  to  wet  ana 
cold,  over-exertion  of  the  voice,  excessive  smoking,  m- 
halations  of  dust  and  vapours,  syplrilis.  tubercle,  and 
malignant    disease.    Tlic   mucous    membrane  ai)pcars 
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thickened  and  indurated  and  covered  with  a  muco- 
purulent discharge,  -whilst  the  glottis  is  narrowed  in 
consequence  of  the  thickening  of  the  mucous  membrane. 
TJie  symptoms  are  cough,  hoarseness,  laryngeal  V(;ice, 
drj'ness  and  irritation  of  the  throat,  and  dyspncea,  varying 
with  the  amount  of  narrowing  of  the  glottis.  A  variety 
of  chronic  laryngitis,  in  which  the  mucous  follicles  are 
chiefly  affected,  is  known  as  follicular  or  granular  laryn- 
gitis, or  clergyman's  soro 
throat,  and  is  frequently 
associated  with  a  similar 
condition  of  the  pharynx. 
Treatment. — The  application 
vdth.  the  brush  of  a  strong 
solution  of  nitrate  of  silver 
(half  a  drachm  to  the  ounce, 
or  even  stronger),  absolute 
rest  of  the  voice,  residence  at 
a  suitable  spa,  avoidance  of 
all  soiu'ces  of  irritation,  and 
appropriate  remedies  if  thei'e 
is  any  specific  disease. 

(Ederaatous  laryngitis  or 
cpclema  of  the  fjlotiis. — In  this 
form  there  is  an  effusion  of 
serous  fluid  into  the  sub- 
mucous tissue  of  the  larynx, 
especially  that  about  the 
arytono  -  epiglottidean  folds 
(Fig.  20.j).  But  the  cedema 
does  not  extend  below  the 
vocal  cords,  as  the  mucous 
membrane  is  tightly  attached  to  them  without  the  inter- 
vention of  any  suljmucous  tissue.  Cause. — It  generally 
comcs  on  suddenly,  and  often  su]3ervenes  upon  some  pre- 
vious inflammatory  condition  of  the  larynx  or  neiffhbour- 
mg  paj'ts.  It  is  of  common  occurrence  after  scalds  or  burns 
<jf  the  throat,  stings  of  insects,  or  the  impaction  in  the 
larynx  of  a  foreign  body;  or  it  may  occur  in  the  course  of 
such  diseases  as  erysipelas,  fevers,  and  small-pox;  or  be 
engrafted  on  tubercular  or  sy])hilitic  ulceration  of  the 
larynx,  perichondritis,  or  necrosis  of  the  cartilage.  CRdema 
of  the  larynx  of  a  ])assivo  cliaractor  is  also  a  l're(iuont 
tormniation  oF  iJright's  disease.  The  symptoms  in  the 
acuter  forms  are  mcjst  urgent,  the  dyspna>a  is  extreme, 
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and  if  not  relieved  rapidly  ends  in  spasm  and  deatli. 
Wlien  less  acnte  the  voice  is  affected,  inspiration  is  often 
stridulous  and  laboured,  and  swallowing  is  painful  and 
difBcult — sjTiiptoms  -^'liich  may  be  followed  by  cyanosis, 
coma,  and  death.  The  treatment  must  bo  energetic;  an 
emetic  should  be  given  at  the  onset,  and  leeches,  ice,  or, 
if  preferred,  hot  sj)ouges,  applied  over  the  thyi'oid  carti- 
lage. These  means  failing,  the  oedematous  part  must  be 
scarified  by  the  laryngeal  lancet,  or  an  0'Dw\-er's  tube, 
if  at  hand,  passed  through  the  glottis,  and  retained  there 
until  the  oedema  subsides ;  otherwise  laryngotomy  or 
tracheotomy  must  be  iDerformed. 

Membraneous  laryngitis,  laryngeal  croup  or  laryngeal 
diphtheria,  is  a  disease  of  childhood,  and  maj'  either  begin 
in  the  larynx,  or  spread  to  it  from  the  fauces  and  phai-jiix. 
It  is  characterized  by  the  formation  of  a  false  membrane, 
which  may  extend  into  the  trachea  and  bronchi  (Fig.  206). 
The  membrane,  which  may  be  hard  and  tough,  or  soft  and 
crumbling,  and  of  a  yellowish  or  greyish- white  coloxu-,  is 
produced  by  the  coagulation  of  fibrinous  material  exuded 
<3n  the  surface  of  the  mucous  membrane.  It  consists  of 
a  delicate  network  of  fibres  enclosing  leucocytes,  cast-off 
epithelium,  and  granular  debris  in  its  meshes.  On  its 
.separation  the  mucous  membrane  beneath  is  generally 
though  not  invariably  found  to  be  denuded  of  eiiitheliuni, 
congested  and  intlanied ;  but  the  mucosa  is  not  usually 
involved  as  is  the  case  in  diphtheritic  infiammation  of  the 
fauces  and  pharynx.  This  difference  would  appear  to 
depend  on  the  site  of  the  inflammation  and  the  intensity  of 
the  process,  though  some  consider  it  a  jioint  in  favour  of 
the  non-identity  of  croiip  and  diphtheria,  a  question  how- 
ever which  cannot  here  be  discussed.  The  fymptoms, 
when  the  disease  begins  in  the  larynx,  generally  come  on 
very  gradually  ;  and  at  lirst  cannot  be  (listinguislied  from 
an  ordinary  catarrh.  Soon,  however,  and  often  first 
during  the  night,  the  cough  acquires  !i  ringing  or  bi-assy 
character,  and  soon  afterwards,  if  not  simultaneous!}-,  the 
inspiration  becomes  stridulous,  and  later  the  voice 
"  lioarse,  crack(Ml,  and  whispering,  or  in  yoTing  children 
totall}-  su])])r(^ssed."  Pyspnwa  is  now  nnirkcd  ;  the  soft 
parts  of  tli(^  clicst-walls  recede  during  inspiration  ;  the 
inspiration  is  lieaving ;  expiration  ns  well  as  inspira- 
tion may  also  l)ecome  impeded.  :ind  the  child,  if  not 
relieved,  rii]iidly  becomes  cyanosod  nnd  dies.  AVhcn  the 
disease  sjircads  from  the  jdiarynx,  the  laryiigeiil  signs 
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may  at  first  be  masked  ;  but  later,  the}'  are  similar  to 
those  given  above.  'Treatment. — luternally  quinine  and 
perchloride  of  iron  may  be  given,  -wliilst  locally  wlien  any 
membrane  is  visible  on  the  fauces  and  pharynx  it  should 
be  removed,  and  prevented,  if  possible,  from  reforming  by 
swabbing  out  the  tlu'oat  at  frequent  intervals  with  boro- 
giyceride,  carbolic  acid,  or  other  disinfectant.    The  child 


Fill.  206. — ]\reinl)nincon.s  Laryngitis  or  croup. 
(St.  J!artliiil(ji]ic\v".s  Ilosiiitiil  Museum.) 

may  l)o  i)Liccd  under  chloroform,  if  necessary,  to  ensure 
the  thoi-ough  removal  of  the  membrane.  'Should  the 
larynx  become  obstructed,  tracheotomy  must  be  per- 
formed. The  chief  indications  for  this  operation  are 
1,  retrocession  of  the  soft  i)arts  of  the  chest  walls,  2,  sup- 
pressioii  of  the;  voice,  and  es])ecially  impeded  expiration. 
Before  mtroducnig  the  trach(«tomy-tube  the  membrane 
should  b(;  thorougly  removed  both 'from  the  trachea  and 
larynx  by  ;i  feather  or  by  the  suction-tube  apparatus, 
and  its  re-ff)rmation  if  possiljle  prevented  by  constant 
.spraying  or  tlio  jnirt  tlirough  the  tube  with  an  a,lkalin(! 
lotion.    The  patient's  Ijcd  should  lio  surrounded  witli 
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curtains,  and.  the  atmosi^here  kept  moist  bj-  steam  t(/ 
which  an  antiseptic  is  added.  He  shoiild  be  fed  with 
soft  solid  nourishment,  and  if  necessary  by  a  flexible  silk 
tube  passed  through  the  nose.  Stimulants  are  genei'ally 
required.  The  recumbent  posture  should  be  insisted  on,  a- 
there  is  grave  danger,  if  the  patient  attempts  to  sit  up,  oi 
sudden  and  fatal  cardiac  sj'ncojje. 

Tubercle  of  the  laryxx,  also  called  lai-yngeal 
phthisis,  may  sometimes  occur  as  a  jnimary  atfection. 
though  it  is  generally  secondary  to  tubercle  of  the  lung. 
It  is  characteiized  by  the  formation  of  miliary  tubercles 
under  the  mucous  membrane,  which  subsequently  break 
down,  leading  to  ulceration.  The  symptoms  are  those  of 
ordinary  chronic  laryngitis,  but  in  addition  to  these,  the 
patient  often  presents  signs  of  pulmonary  phthisis.  On 
examination  the  mucous  membrane  looks  pale,  and  the 
aryteno-epiglottidean  folds  swollen  and  often  of  a  pyri- 
form  shape ;  later,  ulceration  will  be  discovered,  and 
may  be  followed  by  caries  and  necrosis  of  the  laryngeal 
cartilages,  dysphagia,  and  oedema  of  the  glottis.  Treat- 
ment.— The  usual  constitutional  treatment  for  tubercular 
diseases  mu.st  be  employed.  When  ulceration  has 
occurred  insuGQation  of  morphia  and  painting  the  part 
with  cocaine  before  taking  food  may  be  tried  to  relieve 
the  cough  and  the  difficult}'  and  paiu  in  swallowing. 
Should  swallowing  become  impossible,  the  ijatient  should 
be  fed  with  the  oesophageal  tube  Avhilst  lying  face  do-«ni- 
wards.  Tracheotomy  must  be  performed  if  suffocation 
threatens. 

Syphilis  of  the  lauvxx. — In  the  secondary  stages 
of  syphilis,  catarrhal  inflammation,  superficial  ulceration, 
and  niucous  patches  may  occur  ;  whilst  in  the  tertiary 
stages  characteristic  ulcers  due  to  th(>  bn^aking  down  of 
gummata  are  not  very  uncommon.  Tertiary  ulceration 
may  extend  to  the  perichondrivun,  or  a  gumma  may  begin 
beneath  that  membrane,  and  in  cither  case  load  to  necrosis 
or  caries  of  the  cartilages.  On  the  liealing  of  the  ulcers 
contractions  and  adhesions  producing  stenosis  of  the 
larynx  may  ensue.  General  sy])]ulitic  trrutment,  appro- 
priate to  the  stage,  should  bo  enijiloyed.  Sc;iriiic!i- 
tion  or  tracheotomy  are  called  for  in  tertiary  affections 
should  oedema  of  the  glottis  supervene.  In  stenosis  an 
attempt  may  bo  made  to  dilate  the  contracted  glottis  by 
means  of  O'Dwycr's  lulies.  or  the  stricture  may  be 
divided  with  a  irnarded  knife,  or  with  the  ijalvano-cauten'. 
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TuiiOTJUS  liotli  innocent  and  malignant  occui-  in  the 
larynx.  Of  the  former  the  papillomata  and  fibromata  are 
the  most  common,  of  the  latter  the  ei^itheliomata.  Tlie 
papillomata  occm-  as  -^varty  or  pedimciilated  excrescences, 
or  as  soft,  flocculent,  villous-like  bodies,  and  generally  grow 
from  the  vocal  cords  and  front  of  the  larjmx  (Fig.  207). 


Fi'i.  207.— Papilloma  of  larynx.  Fiu.  208.— Sarcoma  of  larynx. 
(St.  Bartlioiomew'.s  Hospital  (St.  Bartholomew's  Hospital 
Museum.)  Museum.) 

They  may  be  single  or  multiple.  The  fibromata  are  less 
common,  and  occur  as  small,  smooth,  solitary,  spherical, 
pedunculated  or  sessile  growths,  .springing  from  the  vocal 
cords.  The  epitheliurnata  usuallj^  grow  from  the  mucous 
membrane  covering  the  arytenoid  cartilages,  or  from  the 
ventricular  bands  or  cords.  A  sarcomatous  tumour  is 
shown  in  the  accompanying  illustration  (Fig.  208). 

The  chief  symptoms  of  a  growth  in  the  larynx  are 
hoarseness  or  aphonia  and  dyspnoea.  When  the  growth 
is  pedunculated  the  sjanptoms  are  often  paroxysmal  and 
intermittent  in  character,  in  consequence  of  the  growth 
being  moved  by  the  current  of  air  in  respiration.  Tlie 
laryngoscope  is  essential  for  the  diagnosis.  In  the  carh- 
stages  it  may  be  difficult  to  distinguish  an  innocent  from 
a  malignant  tumour,  but  if  a  small  piece  can  bo  removed 
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a  microscopical  examination  will  usually  clear  up  the 
point.  Later,  the  rapid  growth  of  the  tumour,  its  ten- 
dency to  ulcerate,  its  induration,  its  involvement  of 
surrounding  parts,  the  enlargement  of  lymphatic  glands, 
and  the  accompanying  pain  and  cachexia  will  indicate 
malignancy.  Frequently,  however,  the  lymphatic  glands 
are  not  involved,  and  there  may  be  no  cachexia. 

Treatment. — Innocent  growths  should  be  removed  if 
possible  by  the  intralaryngeal  method.  This  may  be 
done  by  evulsion  with  the  laryngeal  forceps,  or  by 
excision  with  the  cutting  forceps,  or  with  the  cold  wire 
or  galvano-cautery  snare,  local  anassthesia  being  induced 
by  cocaine.  When  of  very  large  size,  or  broad-based, 
or  situated  below  the  cords,  or  in  other  pai-ts  where  they 
cannot  be  removed  by  this  method,  laryngo-tracheotomy 
or  thjTotomy  may  have  to  be  performed.  When  a  malig- 
nant growth  is  confined  entirelj'  to  the  larynx,  and  the 
glands  of  the  neck  are  not  involved,  thyrotomy  may 
still  be  performed,  and  the  groAvth  completely  cut  and 
scraped  away  from  the  cartilages,  or  if  the  cartilages 
are  found  invaded,  part,  or  even  the  whole  of  the  lar^Tix 
may  be  extirpated.  Otherwise  palliative  treatment  only 
can  be  employed,  or  tracheotomy  jierformed  if  suffoca- 
tion threatens. 

OPEEATIOXS  ox  THE  AIK  PASSAGES. 

Under  this  head  are  included  irnchcotimty,  lan/nfjoifnvij. 
laruncjo-tracJicotomy,  thyrotomi/,  suhhyoid jiharymjoiomy .  and 
intubation  and  extirpation  of  the  larynx.  Tracheotomy, 
laryngotomy,  and  laryngo-tracheotomy,  may  be  required. 
1,  for  establishing  a  permanent  opening  below  an  obstruc- 
tion of  the  larynx ;  2,  as  a  temporary  ex]icdient  until  such 
an  obstruction  can  be  removed  ;  o,  for  the  extraction  of  a. 
foreign  body  or  growtli ;  and  4,  to  prevent  blood  entering 
the  trachea  during  operations  about  the  mouth,  jaw, 
tongue,  and  pharynx.  Thyrotomy  and  subhyoid  ])haryng- 
otomy  may  bo  n(3ccssary  for  the  removal  of  a  growth  or 
foreign  body  wlion  such  cannot  be  extracted  by  the  intra- 
laryngeal method  or  by  one  of  tlio  former  ojioratious. 
Complete  or  jjartial  extirpation  of  the  larynx  may  have  to  be 
undertaken  for  a  malignant  growth  confined  to  the  larynx. 
Before  perfonning  an>-  of  those  operations  the  SurgeoJi 
should  consider  Avell  the  anatomy  of  the  middle  lino  of 
the  neck,    licginning  at  the  chin  is  Iho  raphr  between 


OPEEATIOIfS  ON  THE  AIK  PASSAGES.  575 


the  mylo-hyoid  muscles,  next  the  liyoid  bone,  then  the 
thyro-hyoicl  membrane  through  which  an   incision  is 
made  m  the  operation  of  subhyoid  pliarijngotumij  (Fio-' 
209  a).    Below  this  is  the  pomnm  Adami,  or  the  notch 
mthe  thyroid  cartilage,  which  though  prominent  in  adults 
especially  m  males,  can  hardly  be  felt  in  the  fat  neck  of 
a  child.    An  incision  exactly  in  the  middle  line  throu-h 
the  thyroid  cartilage  is  known  as  thyrotomy  (Pig  009  ^) 
A  little  below  the  thyroid  cartilage  the  cricoid  can'be  felt 
It  IS  situated  opposite  the  fifth  cervical  vertebra  and  is  an 
excellent  landmark,  as  it  can  always  be  distinguished 


,-/^'^-.7^"'='«wn.s  for  operations  in  middle  line  of  neck,  a 
hubhyoKl  pharyngotomy.  Thyrotomy.  c.  Laryngotoniy.  d.' 
Tiaclieotomy  above  istlimns.    c.  Traclieotomy  below  isthmus. 

however  fat  the  neck.  Between  it  and  the  thyroid 
cartilage  is  the  cnco-thyroid  membrane,  which  is  quite 
superfacial  bemg  covered  only  by  the  skin,  superficial 
ms  'f  overlapping  sterno-hy'oid  muscS! 

•)mr\  ,«Po*  ?^l^ere  laryngotumy  is  performed  (Fig 
20J,  c).  Lclow  the  cricoid  cartilage  are  two  or  thrle 
nngs  of  the  trachea,  and  then  tlio  thyroid  isthmus 
There  is  usually  a  space  between  the  cricoid  cartilao-o  ami 
lie  isthmus  of  a  quarter  to  half  an  inch  He^e  th  ■ 
trachea  is  merely  covered  by  the  skin,  superficiil  and 
deep  fascia,  and  the  overlapping  storno-hVoi^  i  m   Ls"  i 

best  performed  (Fig.  209,  ,1).     ^\'ben  the  incision  is 
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extended  upwards  througli  the  cricoid  as  yell  as  tlu-ougli 
tlie  upper  rings  of  the  trachea,  it  is  called  ?«r</n-/o-<?-acAeo- 
fomv  After  the  isthmus  of  the  thyroid  gland  which,  m 
adults,  is  usually  about  half  an  inch  wide,  follow  four  or 
live  rings  of  the  trachea,  and  then  the  upper  border  of  the 
sterimin.  Below  the  isthmus  the  trachea  recedes  froni 
the  surface,  and  in  addition  to  the  skm  and  superficial 
and  deep  fascia,  is  covered  by  the  sterno-thjjoids  as  weU 
as  the  sterno-hyoids,  and  by  two  _  layers  oi  deep  fascia 
between  which  is  the  large  inferior  thyroid  plexus  of 
veins  Superficial  to  the  muscles,  the  anastomotic  branch 
between  the  anterior  jugular  veins  also  crosses  the  trachea. 
On  the  trachea  itself  are  several  small  branches  from_  the 
inferior  thyroid  arteries,  and  sometimes  the  thyroidea  ima 
an  abnormal  branch  coming  off  from  the  aorta;  whilst, 
rarely,  the  innominate  vein  may  be  higher  than  usual, 
and  cross  the  trachea  above  the  level  of  the  sternum.  On 
either  side  of  the  trachea  low  in  the  neck  are  the  carotid 
arteries  Rome  Surgeons  perform  tracheotomy  below  the 
isthmus  (Fig.  209,  e)  ;  but  a  review  of  the^e  anatomical 
relations  makes  it  evident  how  much  greater  is  the  ri.k 
and  difficulty  then  attending  it. 

Tracheotomy  may  be  performed  either  above  or  below 
the  thyroid  isthmus.  The  former  situation  should,  as  a 
rule,  be  chosen,  as  here  the  operation  can  be  performed 
with  greater  ease  and  less  risk.  Moreover,  there  is  less 
dano-lr  of  suppuration  extenchng  between  the  la  vers  of 
the  Cervical  fiscia  which  are  necessarily  opened  if  the  low 
operation  is  done.  In  favour  of  the  low  operation,  on  the 
othei  hand,  it  is  argued  that  the  opening  is  further  from 
?he  disease  when  the  larvnx  is  affected,  and  nearer  to  the 
Whrwhln  a  foreign- body  has  to  be  -^ted  and 
that  there  is  more  room  than  above  the  isthmi^  as  the 
lattei  sometimes  touches  the  cricoid  cartilage.  The  isth- 
however,  can  be  drawn 

;C  K  aJLtagi  in  the  h.w  .>peratiou 

]^  tie  L'hca  is  opened  further  f^^^-}^^^ 
ii  in  my  opinion,  fully  compensated  f.>r  by  the  less  nsk 

wlil  be  hero  describe^     It  may 
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laowever,  it  is  not  necessary,  as  after  the  skin  incision  has 
been  made  no  pain  is  felt,  and  chlorofoim  is  liable  to  in- 
crease the  dyspnoea,  if  present,  to  a  dangerous  extent  and 
necessitate  the  operation  being  rapidly  performed,  whereas 
the  more  deliberately  it  can  be  done,  the  less  are  the  risks 
attending  it.    A  small  pillow  having  been  placed  beneath 
the  neck  so  as  to  render  it  prominent,  make  an  incision 
from  the  cricoid  cartilage,  exactly  in  the  middle  line,  for 
an  inch  and  a  half  to  two  inches  downwards  according  to 
the  age  of  the  patient,  fatness  of  the  neck,  &c.  (Figs.  "209 
and  213,  d).    Divide  the  skin  and  superficial  fascia,  and 
having  found  the   interval  between  the  sterno-hyoid 
muscles  continue  your  incision  between  them,  carefully 
avoiding  any  large  veins.    The  isthmus  of  the  thyroid 
will  now  be  seen  m  the  lower  part  of  the  wound' as  a 
bluish-red  body;  and  if  sufficient  room  does  not  exist 
between  it  and  the  cricoid  cartilage,  draw  it  down  gently 
with  a  blunt  hook  ;  or  if  this  cannot  be  readily  done,  notch 
it  m  the  middle  line  or  divide  it.    The  drawing  down- 
wards of  the  thyroid  is  greatly  faciUtated  by  dividing 
the  layer  of  fascia  which  extends  from  the  cricoid  cartilage 
to  the  isthmus,  transversely  on  the  cricoid.    By  doing 
this,  moref.ver,  the  wounding  of  the  veins  between  the 
layers  of  fascia  will  be  avoided.    The  first  two  or  three 
rings  of  the  trachea  havmg  now  been  fully  exposed  and 
aU  arterial  htemorrhage  arrested  by  ligature  or  pressure- 
forceps,  thrust  the  sharp  hook  into  the  trachea  imme- 
cbately  below  the  cricoid  cartilage,  and  steadying  it  in 
this  way,  di\-ide  the  first  two  or  three  rings  by  thrustino- 
m  the  knife  with  the  back  of  the  blade  directed  down- 
wards and  by   cutting  towards   the  cricoid.  Yenous 
hEemorrhage,  except  from  a  large  vein,  which  of  course 
should  be  tied,  need  not  delay  the  opening  f)f  the  trachea 
as  it  depends  on  the  overful  right  side  of  the  heart,  and 
will  disappear  after  two  or  tlrree  full  inspirations  throuo-h 
the  tracheal  wound.    The  woimd  in  the  trachea  being  hold 
open  by  the  tracheal  dilator,  pass  the  outer  tube  made 
wedge-shaped  by  pressing  it   between   the  finger  and 
thumb,  into  the  trachea,  and  then  immediately  insert  the 
inner  cunnula,  as  until  this  is  done,  air  cannot  freelv  pass 
through  the  tube.    Secure  the  tube  ia  situ  by  tracheotomy 
tapes  tied  l^ohind  the  neck.    Where  the  operation  is  pei- 
torm«l  lor  croup  or  diphtheria,  the  tube  should  not,  as  a 
rule  bo  inserted  at  once,  but  the  wound  held  open  by  the 
aUator,  and  any  false  luembi'ane  romovod  by  a  folithor 
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passed  both  down  into  the  trachea  and  up  into  the  larynx, 
or  if  this  does  not  siicceed,  by  a  Parker's  suction-tabe 
apparatus.  The  bivalve  cannula  in  general  use,  is  apt, 
on  account  of  its  shape,  to  produce  ulceration  of  the 
anterior  wall  of  the  trachea,  on  which  from  its  cui-ve  it 
jnust  necessarily  imjDinge,  and  has  even  been  kno-wu  to 
jierforate  the  wall  and  to  enter  the  innominate  arteiy. 
This  can  be  prevented  by  the  improved-shaped  cannula 
invented  by  Mr.  E.  W.  Parker  (Fig.  210).  Should  the 
breathing  cease  during  the  operation,  the  trachea  should 
still  be  opened,  the  obstracting  mem- 
branes removed,  and  artificial  res^Dira- 
tion  persevered  in  for  some  time. 

Dangers  and  difficulties  of  the  opera- 
tion.— Where  the  operation  can  be 
done  deliberately,  and  on  a  patient 
with  a  thin  neck,  it  is  attended  with 
no  gi-eat  difficulty ;  but  where,  as  is 
Fig.  210. — Parker's  frequently  the  case,  it  has  to  be  un- 
caiinula.  dertaken  on  an  emergency,  possibly 

with  insufficient  light  and  with  no 
skilled  assistant  at  hand,  or  on  a  young  child  or  infant 
■with  a  fat  neck,  and  has  to  be  completed  rapidly  to  pre- 
vent death  from  suifocation,  it  is  jjerhaps  one  of  the 
most  trjdng  that  the  Surgeon  is  called  upon  to  perfomi. 
The  dangers  into  which  the  inexperienced  and  imwary 
may  then  fall  are  the  following : — 

1.  The  hyoid  hone  or  the  thyroid  cartilage  may  be  mis- 
taken for  the  cricoid  cartilage,  and  the  incision  made 
through  the  t]i_yro-hyoid  membrane  or  into  the  th^Toid 
cartilage.  This  mistalve  could  hardly  occur  excejit  in  a 
fat-necked  child,  and  then  only  through  carelessness  in 
not  determining  the  position  of  tlie  cricoid  cartilage  before 
beginning  the  operation. 

2,  The  interval  hetiveen  the  sterno-hyoid  musrlcs  viay  he 
missed,  and  the  dissection  carried  to  one  or  other  side  of 
the  trachea.  The  thyroid  body  and  even  the  carotid 
artery  has  in  this  way  been  wounded.  To  avoid  such  a 
disaster  the  head  should  be  held  perfectly  straight  and  the 
incision  made  accurately  in  the  middle  line ;  one  side  of 
the  wound  should  not  be  retracted  more  than  the  other  : 
and  the  index  iingcr  should  bo  used  from  time  to  time  to 
make  siu'o  that  the  dissection  is  being  made  over  the 
trachea. 

Too  short  ail  incision  may  he  7nade.  and  conseciucntly 
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be  a  source  of  embarrassment  in  drawing  clown  the  thyroid 
isthmus,  and  in  defining  the  trachea  before  it  is  opened.^ 
The  incision  should  never  be  less  than  an  inch  and  a  half 
long  even  in  a  child. 

4.  One  or  mure  Icm/e  veins  may  he  wounded,  and  the 
steps  of  the  operation  be  considerably  impeded  by  haemor- 
rhage. Their  walls  are  very  thin,  great  care  therefore  is 
necessary  to  avoid  injming  them. 

0.  The  hiife  may  perforate  the  posterior  luall  of  the 
trachea  and  enter  the  oesophagus.  Caution,  therefore,  is 
necessary,  and  some  advise  that  the  knife  should  be  held, 
whilst  incising  the  trachea,  with  the  forefinger  placed  half 
an  inch  from  its  point,  so  that  it  cannot  penetrate  too 
deeply. 

6.  The  knife  may  slip  to  one  side,  instead  of  entering  the 
trachea.  This  can  hardly  happen  if  the  trachea  is  fixed 
by  the  sharp  hook  and  drawn  well  forward  into  the  Avound 
whilst  being  perforated. 

7.  The  innominate  vein,  and  even  the  innominate  artery, 
have  ieen  luounded  in  incising  the  trachea  during  the 
performance  of  the  low  operation.  The  knife,  therefore, 
should  be  introduced  with  the  back  of  the  blade  to- 
wards the  sternimi,  and  the  incision  made  from  below 
upwards. 

8.  Blood  may  enter  the  trachea,  and  if  allowed  to  remain 
there  will  coagulate,  and  the  clots  being  drawn  into  the 
bronchi  and  acting  as  plugs  may  cause  suffocation.  This 
danger  should  be  guarded  against  by  tying  all  bleediag 
vessels,  and  thoroughly  exposing  the  trachea  before  in- 
cising it,  lest  there  should  be  a  vessel  in  front  of  it. 
Should  only  a  little  blood  enter  the  trachea,  it  can  be 
coughed  up ;  but  if  the  amoimt  is  large,  the  patient 
.should  be  tui-nod  on  his  side,  and  the  head  depressed,  the 
wound  of  course  being  held  open  by  retractors,  to  allow 
it  to  run  out;  or  if  this  does  not  suffice,  an  attempt 
must  be  made  to  remove  it  by  suction.  When  there  is  a 
general  oozing  of  blood  from  the  wound,  the  introduc- 
tion of  the  tube  will  prevent  more  escaping  into  the 
trachea. 

i).  The  tracheotomy  tn.hc  may  he  forced  hetiveen  the  fascia 
<vnd  the  frord  wall  of  tin:  tracliea ;  or  one  valve  of  the  tube 
may  he  jjasscd  inside  Ihc  Iraclion,  ami  the  other  outside. — 
To  esca])o  these  accidents,  tho  incision  in  the  tra,choa 
should  bo  free,  and  its  odgi-s  well  rotrac'tod,  or  one  cdgo 
may  bo  held  up  by  a  sharp  houlc.    To  ensure  both  valves 
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entering  tlie  trachea,  they  should  be  pressed  -well  toge- 
ther ;  this  may  be  conveniently  done  by  Sankev's  forceps 
(Fig.  211). 

10.  The  tvhe,  in  the  case  of  cruu'p  may  he  'passed  between 
the  tracheal  u-all  and  the  false  membrane,  a  danger  that  may 


Fig.  211. — Sankey'.s  forceps  for  introducing  tracheotomy  tube. 

be  guarded  against  by  removing  the  membrane  before 
introducing  the  tube. 

11.  The  tube  has  been  jjasset?.  ujnuards  into  the  larynx 
instead  of  downwards  into  the  trachea.  Xo  excuse,  and 
it  is  to  be  feared  no  remedy,  could  be  found  for  .such 
gross  ignorance. 

After-treatment. — The  room  should  be  kept  at  a  uniform 
temiDerature,  and  the  air  rendered  moist  by  means  of  a 
steam-spray  apparatus,  and  the  bed  well  surrounded  with 
cru'tains.  The  inner  tube,  especially  if  the  operation  is 
performed  for  diphtheria  or  croup,  sliould  bo  freed  at  fre- 
qiient  intervals -with  a  feather,  or  with  a  small  sponge  fixed 
on  a  wire ;  and  well  cleansed  by  the  nurse  at  least  two  or 
three  times  a  day.  The  outer"  tube  which  also  requires 
cleansing  once  a  day,  should  only  be  removed  by  the 
Surgeon  himself.  Wiere  it  is  necessary  that  a  tube  should 
be  worn  for  any  length  of  time,  j\Ir.  Morrant  I'lakcr's  india- 
rubber  cannula  should  be  substituted  for  a  silver  tube.  I 
have  employed  this  immediately  after  the  operation,  but 
it  is  perhaps  safer  not  to  do  so  until  the  womid  has  boon 
dilated  fr)r  a  few  days  by  the  silver  cannula,  as  at  first 
the  resiliency  of  tlie  tracheal  rings  tends  to  close  the 
wound,  and  the  india-rubber  has  been  found  in  some  ni- 
stances  not  sufficiently  stiff  to  resist  their  ]iressure.  The 
pilot  shown  in  Fig.  212,  inasmuch  as  it  renders  the  end  of 
the  tub(i  stilf  and  wcdge-sha]ied,  facilitates  its  introduc- 
tion. Tlie  india-rnbiier  tubes  may  be  worn  with  the 
greatest  comfort,  and  for  prolonged  periods.  1  have  now 
a  patient  wlio  has  worn  tliem  for  upwards  of  four  and  a 
half  years.  When  lined  with  canvas,  as  suggested  by 
Mr.  i3aker,  the  tube  will  last  in  very  good  condition 
for  nearly  twelve  months.     If  a  silver  tube  be  worn 
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it  should  be  oxamiued  ou  each  removal,  any  blackening 
of  the  end,  and,  of  course,  the  presence  of  blood  being 
an  indication  that  ulceration  is  in  jn-ogi'ess.  The  tube 
should  only  be  worn  as  long  as  respiration  through  the 
glottis  is  impeded.  To  determine  when  the  tube  may 
be  dispensed  with  it  is  only  necessarj^  to  close  the  wound 
with  the  finger  and  thus  test  the  breathing.  As  a  rule, 
it  is  better  to  remove  the  tube  at  first  only  during  the 
day,  or  for  a  few  hours  at  a  time,  or  where  a  fenestrated 


Fig.  212. — Author's  pilot  for  Mr.  Morraut  Baker's  soft  tube. 

cannula  is  used  the  external  opening  may  be  stoi^ped  for 
certain  periods  with  a  plug  to  gradually  accustom  the 
l)atient  to  breathe  through  the  glottis.  When  the  tube 
has  been  worn  for  any  length  of  time  some  difficrdty 
is  often  experienced  in  leaving  it  off.  This  may  depend 
chiefly  on  :  1 .  the  formation  of  granulations  in  the  trachea 
above  the  opening  for  the  tube  ;  2.  adhesions  of  the  vocal 
cords  to  one  another  ;  and  3,  paralysis  complete  or  partial 
of  the  intrinsic  muscles  of  the  larynx.  Where  granula- 
tions are  the  cause  of  the  obstruction,  they  should  be 
touched  at  intervals  with  nitrate  of  silver.  Where  there 
is  adhesion  of  the  vocal  cords  the  glottis  may  either  be 
dilated  by  O'Dwj'er's  tubes,  or  the  adhesions  broken  down 
by  probes  passed  up  through  the  wound  or  down  thi-ough 
the  mouth.  The  power  of  the  muscles  maj^  be  restored 
by  galvanism,  one  pole  being  placed  in  the  larynx,  and 
the  other  over  the  situation  of  the  recurrent  lai^yno-eal 
nei-ve.  In  children  the  condition  improves  as  they  grow 
older,  and  the  larynx  becomes  more  developed. 

LARYXdOTOMY.— Feel  for  the  cricoid  cartilage,  and  if 
the  case  is  urgent,  and  the  patient  evidentlj'  extremis 
])lunge  a  ])enknifo  th]-ough  the  skin  and  sulijacent  crico- 
thyroid meiubrune  transversely,  immediately  above  tho 
cricoid  cartilage,  and  hold  the  wound  open  by  a  hair-pin, 
piece  of  wire  from  a  champagne  bottle,  &c.  When  the 
operation  can  bo  done  delibcratidy,  make  an  incision 
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exactly  in  the  middle  line  of  the  neck  from  a  little  above 
the  lower  border  of  the  thyroid  cartilage  to  a  little  below  the 
upper  border  of  the  cricoid  cartilage  (Figs.  209  and  213,  c), 
and  the  crico-thyroid  membrane  having  been  thus  exposed, 
incise  it  transversely,  introducing  the  knife  immediatelj' 
above  the  cricoid  cartilage,  so  as  to  be  as  far  as  possible 
from  the  vocal  cords,  and  in  order  to  avoid  wounding  the 
little  crico-thyroid  artery  which  anastomoses  with  its 


Fio.  213. — Incisions  in  certain  operations  on  tlio  neck.  a.  Sub- 
hyoid pliarynsotoniy.  b.  Tliyrotoniy.  c.  Laryngotoniy.  _  (/. 
Traclicotomy  above,  and  e  below,  the  i.stlinins  of  tliyroitl.  /.  Liga- 
ture of  sub-clavian  (3rJ  part),  g.  Ligature  of  lingual.  /(.  Liga- 
ture of  tcinpo)-al.    /.  Ligature  of  common  carotid. 

fellow  usually  across  the  up]->cr  part  of  the  space.  This 
artery,  though  commonly  so  insiguiiicant  in  size  that  any 
luemorrhago  from  it  could  be  readily  controlled  by 
the  tube,  is  sometimes  of  considerable  dimensions,  and,  if 
thou  wounded,  would  require  tying.  Tlie  laryngotomy 
tTil)e  should  bo  somewhat  compressed  from  abo^•e  down- 
wards, so  as  better  to  correspond  with  llic  shape  of  the 
crico-thyroid  s])aco.  Some  Surgeons  recoiiunend  that  the 
incision' through  the  crico-thyroid  membrane  should  be 
vertical  as  the  anterior  jugular  vein  and  the  crico-thyroid 
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muscles  have  been  injiired  in  making  the  transverse 
incision,  and  an  aerial  fistula  has  at  times  remained  after 
the  latter  has  been  employed.  Further  the  vertical 
incision  has  this  advantage,  that  it  can  be  prolonged 
do^n'nwards  through  the  cricoid  cartilage  if  more  room  is 
required. 

Laryxgo-tkacheotomy  consists  in  prolonging  the  in- 
cision in  the  trachea  through  the  cricoid  cartilage.  It  is 
sometimes  done  when  there  is  not  room  between  the 
cricoid  cartilage  and  the  isthmus  for  the  performance  of 
tracheotomy ;  also  for  the  purpose  of  removing  a  growth 
from  the  larynx.  Although  no  harm  may  follow  the 
division  of  the  cricoid, '^it  should  be  avoided,  if 'i:)ossible,  as 
the  integrity  of  the  larynx  is  thereby  interfered  with,  and 
serious  impairment  of  the  vocal  apparatus  has  been  the 
result. 

Comparison  of  the  operations  of  trac/ieotomy  and  laryn- 
gotoTiiy. — Tjarj'ngotomy  is  a  much  easier  operation  and 
can  be  done  with  greater  rapidity  than  tracheotomy.  For 
this  reason,  it  is  par  excellence  the  one  to  be  undertaken 
on  an  emergency,  as,  for  instance,  threatened  suffocation 
from  the  impaction  of  a  portion  of  food  at  the  entrance  of 
the  larynx.    In  children  tracheotomj',  or,  in  the  case  of  an 
emergency,  laryngo-tracheotomy,  should  always  be  under- 
taken, as  the  crico-thyroid  space  in  them  is  too  small  to 
admit  a  tube.    In  adults,  when  either  laryngotomy  or 
tracheotomy  can  be  performed  deliberately,  the  opinions 
of  Surgeons  are  somewhat  at  variance  as  to  which  opera- 
tion ought  to  be  undertaken  for  the  varying  conditions 
calling  for  an  opening  into  the  air-passages  below  the 
glottis.    For  my  own  part  I  alwaj^s  do  tracheotomy, 
except  in  cases  of  emergency,  as  this  operation  does  not 
interfere  with  the  integrity  of  the  larynx  ;  whereas  after 
laryngotomy  the  voice  has  at  times  been  lost  or  im- 
paired owing  to  contraction  of  the  crico-thyroid  membrane, 
or  inflammation  of   the  crico-thyroid  joint  or  crico- 
arytenoid joint.    Further  there  is  often  difhculty  with 
the  tube.    This  opinion,  however,  is  not  hold  by  all. 
Thus,  according  to  Mr.  Erichsen,  laryngotomy  should 
be  perfoi-med  in  :   1.  Acute  oodematous  laryngitis.  2. 
Membraneous  laryngitis  in  adiilts.    3.  Chronic  sjqjhilitic 
and  ulcerative  laryngitis.    4.  Tuinoiu'S  and  foreign  bodies 
obstructing  the  larynx.    5.  Scalds  and  injuries  of  the 
larynx  by  acids,    (j.  Accidents  during  operations  about 
the  head  and  face  in  which  blood  accumulates  in  tho 


584 


DISEASES  OF  liEGIOXS. 


larynx  ;  and  7.  Laryngeal  spasm  and  paralj-sis  from  com- 
pression of  the  recurrent  ner^•e.  Tracheotomy,  on  the  other 
hand,  should  be  done  for  :  1 .  ^Membraneous  laiyngitis  in 
children ;  2.  Foreign  bodies  in  the  trachea  or  bronchi ; 

3.  Impaction   of  foreign   substances   in   the   laiynx ; 

4.  Necrosis  of  the  cartilages  with  obsti-uctire  thickening 
of  the  tissues  ;  and  5.  As  a  preliminary  to  certain  opera- 
tions attended  -with  htemorrhage  about  the  face  or  mouth. 

TiiYROTOMY,  or  laying  open  the  larj'nx  from  the  front 
by  dividing  the  thyroid  cartilage  in  the  middle  line,  may 
be  required  for  the  removal  of  a  tumoui-  or  a  foreign  body 
impacted  in  the  larynx  after  a  thorough  and  careful 
attempt  has  been  made  to  extract  it  by  the  natural 
passages  [intralaryn(ieal  method).  Make  an  incision  accu- 
rately in  the  middle  line  of  the  neck  from  the  hyoid  bone  to 
the  cricoid  cartilage  (Figs.  209  and  213,  b),  and,  having 
exposed  the  thyroid  cartilage,  and  stopped  all  bleeding, 
divide  it  along  the  angle  formed  hy  the  junction  of  the 
alfe,  taking  care  to  do  so  in  the  middle  line  so  as  not  to 
injure  the  vocal  cords.  Separate  the  ala3,  and  remove  the 
growth,  &c.,  and  bring  the  alte  accurately  together  again, 
and  unite  them  by  silver  wire  or  kangaroo-tail-tendon 
sutures,  which  should  not,  however,  be  passed  through 
the  whole  thickness  of  the  cartilage.  "When  the  removal 
of  the  growth  is  likely  to  be  attended  with  haemorrhage, 
tracheotomy  should  first  be  performed  and  the  trachea 
plugged  by  Halm's  cannula. 

Subhyoid  piiaryxgotomy  consists  in  opening  the 
phai'ynx  tlu'ough  the  thyro-hyoid  membrane  (Figs.  209 
and  213,  a),  for  the  jiurpose  of  removing  a  tumour  or 
impacted  foreign  body  at  the  entrance,  or  in  the  upper 
part  of  the  larynx.  It  is  so  rarely  i-equired  that  the 
steps  of  the  operation  are  not  given  in  detail  here. 

Intubation  of  the  lakyxx,  consists  in  passing  a 
properly-shaped  tube  through  the  glottis  by  means  of  a 
forceps  or  iiilot  invented  for  the  piirposc.  The  tubes  now 
used  are  those  known  as  ( )"l  )wy('r's.  It  is  employed  as  a 
Hubstituto  for  laryngotomy  or  tracheotomy  in  certaiji  cases, 
as  a;dematoiis  laiyngitis,  membraneous  laryngitis,  vtc. 

ExTiKBATiox  OF  THE  L.U^YNX. — Partial  or  complete 
removal  of  the  cartilages  of  the  larynx  may  be  required 
for  mnlignant  disease  when  the  growth  is  confined  to 
th.'it  oi  gan  and  tlio  glands  in  the  neck  are  not  involved. 
First  ])orform  trachootomy,  iind  ])lug  the  trachea  with 
Hahn's  tani])on  canTiula.  and  continiie  the  admiuistra- 
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tiou  of  the  auiosthetic  through  it.  Next  make  an  incision 
m  the  middle  Ime  of  the  neck  from  the  hvoid  bone  to  the 
tracheotomy  wound ;  free  the  upper  part  of  the  trachea 
and  the  hirynx  from  their  attaclimeuts  by  dissecting  close 
to  these  structures,  securing  all  bleeding  vessels  as  ther 
are  dmded.  Divide  the  trachea  above  the  cannula  anil 
detach  the  larynx  from  the  remaining  connections  work- 
ing from  below  upwards.  Where  part  of  the  larynx  can 
be  saved,  the  risks  of  the  operation  will  be  greatly 
lessened.  Lightly  plug  the  wound  M-ith  iodoform  gauze, 
lea^mg  the  cannula  in  situ.  The  patient  must  be  fed 
at  first  through  a  soft  tube  passed  down  the  Q?sophagus 
and  by  nutrient  enemata.  On  the  healing  of  the  wound 
an  artificial  larynx  should  be  fitted  to  the  parts,  by  the 
help  of  which  the  patient  will  be  able  to  speak  moderately 
distinctly.  *' 


DISEASES  OE  THE  P.UIOTID  GLAIVD. 

P-i^OTiTLS  OR  MUMPS,  is  an  acute  infectious  disease 
attended  with  sharp  febrile  disturbance,  and  with  a  local 
inflammation  of  the  parotid  gland.  There  is  generally 
much  pam  and  swelhng,  but  neither  redness  nor  tendency 
to  suppuration.  On  the  subsidence  of  the  inflammation 
m  the  one  gland,  the  opposite,  if  not  already  affected, 
generally  becomes  mflamed,  or  more  rarely  the  testicle 
ovary  or  mamma  is  attacked-a  condition  spoken  of  as 
metastasis.  Confinement  to  the  house,  a  gentle  laxative, 
and  a  belladonna  or  opiate  liniment  to  soothe  the  pain  is 
all  that  IS  usually  required. 

Parotid  TUMoyRS  may  begin  in  the  parotid  gland 
Itself  or,  as  is  perhaps  more  often  the  case,  in  one  of  the 
IjTnphatic  glands  situated  over  it.    They  have  a  o-reat 
tendency  to  displac(_i  or  destroy  the  parotid,  and  to  extend 
deeply  amongst   the   im]K,rtant  structures  behind  the 
ramus  ol  the  jaw,  where  they  may  siUTound  the  carotid 
arteries,  or  even  encroach  upon  the  pharynx.    In  s+rnc 
turo  they  may  be  fibrous,  myxomatous,  cartilaginous 
sarcomatous  or  carcinomatous.    The  tumour,  however 
most  common  m  the  parotid  region  consists  of  cartila-,' 
intermixed  with  fibrous  tissue,  with  atrophied  glanc  dar 
elements,  and  often  with  mucous  tissue.    The  caii  •,.'0 
which  so  Irequently  exists  in  parotid  tumours  is  bolieve.l 
to  bo  derived  from  the  elements  of  the  rudim.mtary  M 
structure  concerned  in  the  development  of  the  lower  j  i w 
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and  know  as  Meckel's  cartilage.    Cysts  are  very  rare, 
but  cystic  degeneration  of  the  solid  tumom-s  is  not  in- 
frequent. ,-  1  T  •  i 
Syrimtoms  and  J)iagnosis.— The  differential  diagnosis  of 
the  various  parotid  tumours  cannot  be  here  atteinpted. 
Nor  is  it  of  consequence,  as  it  is  often  impossible  before 
removal  to  determine  their  exact  nature.    The  practical 
points  for  the  Surgeon  to  consider  are  :— Is  the  gi'owth 
innocent  or  malignant,  and  can  it  be  safely  removed . 
Innocent  tumours  grow  slowly,  and  are  at  farst  ircely 
movable,  smooth  or  slightly  lobulated,  circumscribed, 
hard  and  firm  or  semi- elastic ;  but  as  they  increase  m 
size  they  may  become  soft  or  fluctuatmg  m  places  either 
from  mucoid  softening  or  cystic  degeneration,    ihe  skin 
over  them,  though  stretched  and  tHnned,is  non-adherent, 
and  the  glands  are  not  affected.    Malig,,ant  tumours  on 
the  other  hand,  grow  rapidly,  are  ill-defined  m  outlme 
generally  soft  or  semi-fluctuating,  and  become  fii-mly  fixed 
to  the  surrounding  parts;  the  skin  is  adherent,  purp- 
lish-red, brawny,  infiltrated  with  the  growth,  and  later 
ulcerated ;  and  the  lymphatic  glands  are  enlarged.  An 
innocent  tumour,  however,  after  having  grown  slowlv 
for  many  years  may  suddenly  take  on  a  rapid  gi-owth  and 
malignant  characters.                                 .  „ 
Treatment.— When  the  tumour  appears  innocent,  ot 
moderate  size,  and  freely  movable,  indicating  that  its 
attachments  are  not  deep,  there  can  be  no  question  about 
its  excision.    But  when  of  very  large  size,  especially  it 
firmly  fixed  to  surrounding  parts,  or  if  malignant,  unlc^ss 
quite  small  and  the  skin  and  glands  are  not  to  any  extent 
involved,  it  should  be  left  alone.    The  Operation. -U:i].c 
a  free  longitudinal  incision  tlu-ough  tlic  skin  and  fasc.a 
to  thoroughly  expose  the  tumour  ;    it  will  then  oitei 
realiy  shell  out  of  its  capsule;  if  not  draw  it  forward 
with  vulsellum  forceps,  and  separate  its  deeper  attach- 
ments with  the  handle  of  the  scalpel  'Vy^^^f  "^f  l^'^J.  : 
of  the  knife,  the  edge  of  which  should  bo  f  ,^ 
the  tumour  to  avoid  the  branches  of  .^1^? /^^^  J 
other  importaTit  structures.   The  proxunity  of  the  caiotid. 
should  not  bo  forgotten. 

DISEASES  OF  THE  THYROID  GLAXD. 
VimVCHOfFTF      nolTRE    OR   DEUBYSHTRE    NECK    IS  an 

cnl;;;^n;ent  oJ  the  thyroid  gland.    It  may  be  due,  as  is 
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commonly  the  case,  to  the  simple  hypertrophy  of  the 
normal  tissues  of  the  organ  {ordinary  (joitre),  and  may 
then  involve  the  whole  gland  or  one  of  the  lateral  lobes, 
or  only  the  isthmus.  lu  other  instances  the  hypertrophy 
may  fall  chiefly  on  the  fibrous  tissue  consti'tutiug  the 
septa  of  the  gland  {Jibroas  goitre).  Or  along  with  some 
amount  of  simple  hjq^ertrophy,  or  of  increase  of  fibrous 
tissue,  one  or  more  of  the  normal  alveolar  spaces  may 
become  enlarged,  forming  single  or  multiple  cysts  {cystic 
(joUre).  Such  cysts  contain  when  single  a  serous  fluid,  or 
when  multiple  a  colloid  or  a  dark  grumous  material 
sometimes  mixed  with  altered  blood  ;  whilst  occasionally 
proliferating  growths  project  into  their  interior  from 
the  cyst-walls.  In  other  instances  again,  but  more  rarely, 
the  hypertrophy  is  associated  with  a  great  increase  in  the 
vessels,  and  a  forcible  and  expansile  juilsation  is  given 
to  the  gland  {pulsating  goitre).  But  the  tissues  besides 
hypertrophy  may  undergo  secondary  changes.  Thus 
calcification  may  occur,  and  the  enlarged  gland  become 
ui  places  of  stony  hardness  {calcified  goitre),  or  the  fluid 
normally  contained  in  the  alveolar  ca\-rties  may  assume  a 
colloid  character.  Lastly,  the  enlargement  of  the  thyroid 
may  be  due  to  malignant  disease  {malignant  goitre). 
Goitre  m  certain  districts  is  endemic,  especially  in  the 
Ehone  Valley  in  Switzerland,  and  in  Derbyshire,  and  is 
then  frequently  associated  with  the  condition  known  as 
cretinism.  It  also  occurs  sporadically  ;  and  in  some  cases 
again  is  accompanied  by  a  peculiar  jerking  beat  in  the 
carotids,  by  antemia,  and  by  a  prominence  of  the  eyeballs 
{exophtliahnic  goitre)  for  a  full  account  of  which  a  work 
on  Medicine  must  be  consulted. 

The  Symptoms  common  to  any  form  of  enlargement  of 
the  thyroid  is  a  swelling  taking  more  or  less  the  charac- 
teristic shape  of  the  thyroid  gland,  and  moving  with  the 
larynx  in  deglutition.  In  this  country  the  enlargement 
is  generally  moderate  ;  but  sometimes,  and  especially  in 
Switzerland,  the  goitre  fonns  a  large  mass  hanging  down 
in  front  of  the  nock,  and  may  press  upon  or  even  disiilace 
the  trachea  and  cosoiihagus.  It  occurs  cliiefly  in  women 
In  the  ordinary  variety  it  feels  soft,  semi-fluctuating  and 
of  uniform  consistency  ;  m  the  cystic,  one  or  more  fluctu- 
ating places  can  be  felt ;  whilst  in  the  fibrous  it  will  be 
nnn  and  liard  and  mf)re  or  less  lobed  or  irregular  ;  and 
where  calciflcation  has  taken  place  of  stony"'  liarcin'ess 
Malignant  goitre,  which  is  very  rare,  may  be  known  by 


588 


DISEASES  OF  REGIONS. 


rapid  growtli,  enlarged  glands,  and  the  other  signs  of 
malignancy  mentioned  at  page  62. 

The  Cause  of  endemic  goitre  is  not  known.  It  has  been 
attributed  to  impure  water,  water  from  limestone,  and 
snow  water,  but  without  conclusive  e'S'idence.  It  is  said 
to  be  most  prevalent  in  valleys  where  from  theii'  direction 
the  sun  does  not  penetrate,  on  damp  soil,  and  in  damp 
parts  of  towns,  but  according  to  Mr.  Beriy  these  influences 
have  little  or  nothing  to  do  with  its  causation.  In 
sjioradic  cases,  heredity,  disturbance  of  the  sexiial 
functions,  and  conditions  producing  congestion  of  the 
head  and  neck,  are  given  as  causes. 

Treatment. — Sporadic  cases  of  ordinary  goitre  should  be 
treated  by  the  internal  and  external  api^lication  of  iodine. 
The  application  of  biniodide  of  mercury  ointment,  followed 
by  exposure  to  a  hot  sun,  has  been  attended  with  much 
success  in  India.  Injection  of  iodine  and  perchloride  of 
iron  is  also  recommended,  but  is  not  unattended  vrith 
danger,  as  sudden  death  has  occurred  either  from  the 
accidental  entrance  of  air  or  inj  ection  of  iron  or  iodine  into 
a  vein.  In  cystic  goitre  perchloride  of  iron  is  by  some 
Surgeons  recommended  to  be  thro-^m  into  the  cyst  through 
a  cannula,  and  the  cannula  plugged  and  allowed  to  re- 
main for  some  days  to  set  up  suppiu'ation.  The  cyst  is 
then  allowed  to  granulate  from  the  bottom.  For  my  own 
part  I  prefer  laying  the  cyst  open  and  draining  it  with 
antiseptic  precautions.  TNTiere  great  dyspna'a  has  threat- 
ened suffocation,  the  gland  has  been  removed ;  but  since 
it  has  been  shown  that  such  removal  is  productive  of 
mj'xoodema  or  a  condition  like  it  (stnnnapiiva),  it  is  a 
question  whether  complete  removal  is  ever  justifiable. 
It  is  better  to  divide  the  isthmus  in  the  middle  line  for 
the  purpose  of  freeing  tlie  trachea,  or  to  remove  the 
isthmus  or  one  lobe  of  the  gland,  when  the  rest  will 
generally  shrink.  Eiidrmir.  r/aifrc  admits  of  little  treat- 
ment other  than  removal  of  the  patient  from  the  goitrous 
district,  h'or  the  treatment  of  exophthalmic  goitre  see  a 
wo)-k  on  IVIedicine. 

Acittc  f/(ii/re. — Goitre,  though  usunlly  chronic,  some- 
times occm-s  in  an  acute  form,  the  gland  increasing  to 
the  size  of  an  orange  in  a  few  days,  an<l  causing  severe, 
or  it  may  be  fatal,  dyspno'a,  from  ]ir(>ssnre  on  the  tracliea 
in  consequence  of  th(^  enlargement  taking  i)lace  so  rapidly 
that  the  fascia  of  the  neck  has  not  time  to  yield.  It 
ficcuvs  in  young  subjects  both  s])oradi('ally  and  endemi- 
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cally.  In  these  instances  it  sometimes  makes  its  way 
behind  the  sternum,  so  that  it  is  difEcult  to  get  below 
it,  even  if  tracheotomy  is  performed.  The  cause  of  the 
dyspnoea  before  the  operation  may  not  be  very  evident. 
Treatment. — The  pressiu'e  may  sometimes  be  removed  by 
simply  incising  the  fascia  of  'the  neck.  Or  tracheotomy 
may  be  done,  and  a  long  tube  passed  down  the  trachea 
beyond  the  obstruction  ;  or  the  isthmus,  or  one  lobe,  may 
be  excised.  The  jjatient,  in  the  meanwhile,  should  be 
removed  from  the  goitrous  district. 

DISEASES  OF  THE  SPINE. 

Scoliosis  or  lateral  curvature  is  a  comi^Hcated 
distortion  in  which  the  spine  forms  two  or  more  lateral 
curves  with  their  convexities  in  opposite  directions,  whilst 
the  yortebrfe  involved  in  the  curves  are  rotated  on  their 
vertical  axes  so  that  the  spinous  processes  are  directed 
towards  the  concavity  of  the  curves. 

_  Cause. — The  immediate  cause  that  underlies  the  forma- 
tion of  lateral  curvature  is  the  unequal,  compression  of  the 
intervertebral  cartilages  fur  long  periods.  This  unequal 
compression  may  be  induced  by  1,  any  condition  causing 
pemianent  or  habitual  obliquity  of  the  pelvis  and  the 
consequent  throwing  of  the  spine  over  to  the  opposite  side  ; 
such  as  unequal  length  of  the  legs,  knock-knee,  flat  foot! 
the  use  of  a  wooden  leg,  habit  of  standing  on  one  leo-,' 
sitting  crosslegged,  congeiiitai  dislocation  of  the  hip, 
2,  a  one-sided  position  of  the  body  in  sitting,  standing,  or 
lying,  or  produced  by  certain  employments,  as  nursing  or 
carrpng  with  one  arm,  &c.  ;  3,  contraction  of  one  side  of 
the  chest_  following  empyema ;  4,  unilateral  contraction 
of  the  spinal  muscles  following  paralysis  of  the  ojiposin"- 
muscles.  The  conditions  mentioned  'under  1  and  2  are^ 
however,  by  far  the  most  frequent  causes  of  the  deformity.' 
Although  lateral  curvature  may  be  induced  by  these  causes 
acting  alone,  there  are  certain  circumstances  that  ajjpear 
especially  to  predispose  to  the  deformity,  by  ijroduciiig  a 
general  want  of  toiK;  in  the  muscles  and  structural  weak- 
ness of  the  ligaments  and  bones.  Such  are  1  here- 
dity; 2,  general  debility;  .3,  the  strumous  diathesis; 
4,  rickets;  and  rapid  growth.  It  is  much  more 
frequently  mot  with  in  girls  than  in  boys,  and  is  most 
common  about  the  ago  of  fourteen  to  eighteen. 

I'nt/<ology.—'nw  long-contiiiuod  unequal  compression 
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of  the  intervertebral  cartilages  causes  them  to  become 
wedge- shaped,  and  the  portion  of  the  spine  conresponding 
to  the  compressed  cartilages  to  assume  sooner  or  later 
a  permanent  lateral  curve.  Whilst,  however,  a  curve  is 
thus  being  produced,  say,  in  the  dorsal  region  with  its 
convexity  to  the  right,  a  compensating  curve  in  order  to 
maintain  the  equilibrium  of  the  spine  is  being  simul- 
taneously produced  in  the  lumbar  region  with  its  con- 


Fir,.  214. — Liitcral  curvatLirc  of  the  spine. 
(St.  Ijiirllioloincw's  Ilospit.il  ]\Iuseuiii.) 

voxity  to  the  left  (Fig.  214).  Coincidently  with  tlicso 
changes  a  rotary  movement  of  the  affected  vertobny  u]iou 
their  vortical  axes  is  taking  place,  so  that  while  the 
b()di(3S  turn  towards  the  convexity  of  the  curve  the  apices 
of  the  s]iinoiis  processes  turn  towards  the  concavity, 
llonci!,  in  addition  to  the  formation  of  the  primary  and  the 
secondary  or  comjiensating  curves,  wc  have  a  tA\isting 
round  of  the  spine  within  these  curves,  as  a  consequence 
of  wliich  the  ribs  on  the  cimvox  side  are  earned  backwards 
with  the  transverse  processes,  causing  the  angle  of  the 
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scapiila  on  that  side  to  project;  whilst  the  ribs  on  the 
concave  side  are  for  the  same  reason  carried  forwards 
prodncmg  a  prominence  of  the  corresponding  breast 
(Fig.  215).  The  cause  of  the  rotation  has  been  vari- 
ously explained.  The  theory,  perhaps,  most  generallv 
accepted  is  that  of  Dr.  Jndson,  who  believes  that  the 
rotation  is  due  to  the  fact  that  the  posterior  portion  of  the 
vertebral  column,  being  a  part  of  the  dorsal  parietes  of 


Fig.  215.— To  show  the  effect  of  I'otation  in  lateral  curvature 
of  the  spine. 

the  chest  and  abdomen,  is  confined  by  the  ligaments  and 
muscles  to  the  median  plane  of  the  trunk ;  whilst  the 
anterior  portion  projecting  into  the  thoracic  and  abdominal 
cavities,  bemg  devoid  of  lateral  attachments,  is  free  to 
move  either  to  the  right  or  left  of  the  median  plane  when 
the  spme  is  inclined  to  either  side.  At  first  the  bones 
are  not  attected,  but  when  the  compression  of  the  cartilages 
Has  become  pemanent  the  bodies  of  the  vertebrre  also 
gradually  assume  a  wedge  shape,  whilst  the  articular 
processes  become  contracted  and  flattened  on  the  concave 
side  and  elongated  on  the  convex.  The  ligaments  and 
muscles  on  the  concave  side  are  shortened  and  atrophied 
whilst  on  the  convex  side  the  ligaments  are  stretched  and 
the  muscles  become  hypcrtrophied. 

Sirjns  — I>am  or  a 'feeUng  of  weakness  in  the  back 
general  lassitude,  and  a  stooping  gait  are  amongst  the 
early  .symptoms;  but  the  patient  is  generally  first 
brought  for  consultation  on  account  of  a  slight  projection 
ot  the  scapula,  or  an  apparent  prominence  of  the  iliac 
crest-a  growing  out  of  tho  shoulder  or  of  the  hi.,  as  it  is 
popularl.y  termed.  In  slight  cases  there  may  be  little  or 
no  lateral  /  eviation  of  the  apices  of  the  spinous  pro- 
cesses, and  the  httle  there  is  may  bo  made  to  dis.,pi.ear  on 
suspending  tho  patient  or  placing  her  in  the  prone  position. 
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In  the  severer  cases,  laowever,  the  signs  are  unmistakable. 
Thus,  in  the  more  common  forms,  there  is  usually  a  dor.sal 
curve  with  its  convexity  to  the  right,  and  a  shorter  lumbar, 
or  dorso-lumbar  curve,  with  its  convexity  to  the  left. 
The  right  shoulder  is  generally  elevated,  and  the  angle 
of  the  right  scapula,  right  iliac  crest  and  left  breast  are 
prominent,  whilst  the  left  lumbar  muscles,  in  consequence 
of  the  backward  projection  of  the  left  lumbar  transverse 
processes,  stand  out  as  a  prominent  ridge  and  give  a 
greater  sense  of  resistance  on  ^Dressing  over  them  than 
normal.  In  other  cases  the  compensating  curves  may  be 
so  slight  that  there  is  apparently  a  single  cmwe  only,  with 
its  convexity  either  to  the  right  or  left,  involving  the  whole 
.spine  or  chiefly  the  upper  dorsal  or  the  lumbar  vertebr£e. 
and  producing  more  or  less  projection  of  the  scaj^ula  or 
apparent  prominence  of  the  iliac  crest,  &c.,  according  to 
its  severity  and  situation. 

Treatment. — Where  there  is  evidence  of  general  or 
muscular  debility  the  health  and  muscular  tone  should 
be  improved  by  suitable  remedies,  the  avoidance  of  late 
hours,  fatigue  and  the  like ;  whilst  the  exciting  cause  of 
the  curvature  should  be  looked  for  and  if  possible 
removed.  In  slight  cases,  the  above  means,  when  con- 
joined with  a  judicious  selection  of  muscular  exercises 
and  i)artial  recumbency,  will  generally  serve  to  cure  or 
improve  the  curvature,  "or  at  least  prevent  it  from  getting 
worse.  But  in  severe  cases,  when  osseous  changes  are 
already  confirmed,  some  form  of  rigid  support,  as  a  jioro- 
plastic  jacket,  or  a  light  spinal  instrument,  will  commonly 
be  required,  especially  for  the  poorer  classes  of  ]iatients. 
In  ordering  such  supports,  however,  the  patient  should  bo 
made  to  thoroughly  understand  that  no  real  improvement 
of  the  curvature  must  be  expected  from  them,  their  only 
aim  being  to  relieve  pain  when  present,  to  give  a  sense  of 
comfort  and  support,  to  improve  the  outward  a]ipcaranco, 
and  to  prevent  further  (leibriiiity.  In  slight  cases  they 
should  on  no  account  be  used.  The  exercises  that  I 
emjiloy  are  directed  in  part  to  improving  the  muscular 
tone  generally,  and  in  part  to  strengthening  those  muscles 
in  particular  that  tend  to  lessen  or  straighten  the  ciu'ves. 
For  the  former  i)ur])o.so,  such  exercises  as  swinging  by  the 
hands  from  a  bar,  forcibly  stretching  an  elastic  cord  iixcd 
to  the  floor,  and  duml)-be'll  exercise,  should  bo  jn'uctiscd. 
For  strengthening  the  muscles  in  particular  that  tend  to 
straighten  the  curve,  the  back  should  bo  manipulated  till 
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that  postiu-e  is  found  in  which  the  curves  are  least  marked 
and  the  patient  made  to  hold  herself  in  this  ])ositiou  for  as 
long  as  possible.     At  first  she  will  be  only  able  to  do  this 
ior  a  few  minutes  at  a  time,;  but  by  frequently  assuming 
the  posture  the  muscles  thus  brought   into  play  are 
gradually  strengthened  till  at  last  the  improved  postm-e  is 
maintained  constantly  and  without  effort.    Tor  further 
improving  the  tone  of  these  muscles  Professor  Busch  and 
Mr.  Eoth  recommend  some  such  exercise  as  the  following  :  — 
Ihe  patient's  body  held  in  the  improved  posture  is  brought 
over  the  end  of  a  couch  or  table,  and  whilst  she  is  prevented 
from  falhng  by  an  assistant  holding  her  legs,  she  alter- 
nately hexes  and  extends  her  body  at  the  hips  whilst  the 
feui'geou  resists  her  efforts.     I  have  also  found  the  use 
of  the  slopmg  seat,  as  recommended  by  M.  Bouvier  and 
Mr.  Larw6ll,  of  considerable  service  in  counteracting  the 
cm-ves.    A  similar  effect  may  be  obtained  by  wearing  a 
thick  sole  on  one  boot,  and  by  sitting  on  the  off-side  of  the 
horse  when  ridmg.    After  the  exercises,  or  twice  or  thrice 
during  the  day,  the  patient  should  lie  on  her  back  for  half 
an  hour  to  an  hour,  and  whilst  sitting  her  back  should  be 
supported  by  a  reclining  chair. 

Kyphosis  is  a  general  curving  of  the  spine  with  its 
convexity  backwards,  or  an  exaggerated  condition  of  the 
normal  dorsal  curve.  It  depends  upon  an  unequal  com- 
pression of  the  intervertebral  carti- 
lages and  to  a  less  extent  of  the  ver- 
tebral bodies  which  thus  become 
wedge-shaped  Avith  their  bases  looking 
posteriorly.  It  is  generally  the  result 
of  muscular  debility,  rickets,  slouching 
habits,  or  occui)ations  necessitating 
stooping.  Tho  point  of  chief  interest 
IS  to  distinguish  it  from  the  serious 
angular  curvature  induced  by  caries. 
In  children,  and  in  adults,  this  is 
usually  easy;  but  in  rickety  infants, 
in  whom  tho  u.sual  tests  for  caries  (see 
p.  .397}  cannot  bo  applied,  it  is  often 
very  difficult.  In  such  a  case,  the  in- 
fant should  bo  laid  across  the  nurse's 
knees  and  gently  extended,  when  tho 

ThelLT''"  ^'^^  disappoar,_but  the  angular  will  remain. 
Ihe  back  inoreovor,  lu  caries,  is  rigid,  and  th(.  child  is 
unea.sy  m  this  position  and  tries  to  resist  tho  extension  by 
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muscular  effort,  and  draws  up  his  legs.  In  rickets  the 
hack  is  flexible  and  there  are  other  signs  of  rickets. 

Treatment. — In  the  infant,  recumbency  ;  in  growing 
lads  and  girls  the  correction  of  stooping  habits  by  the  use 
of  muscular  exercise  and  a  spinal  brace  (Fig.  'ilH),  with 
partial  recumbency,  and  tonics,  is  the  treatment  usually 
indicated.  Por  the  confirmed  kyphosis  of  the  old,  nothing 
can  be  done. 

LoKDOSis,  or  curving  of  the  spine  with  the  convexity 
forwards,  is  a  symptom  rather  than  a  disease,  inasmuch 
as  it  is  formed  as  a  compensatory  curve  to  restore  the 
equilibrium  of  the  spine  when  from  any  cause  its  normal 
antero-pcsterior  curves  are  disturbed.  Thus  it  is  most 
common  in  the  lumbar  region,  where  it  is  merely  an 
exaggeration  of  the  normal  curve ;  and  is  there  produced 
to  counterbalance  the  tilting  forward  of  the  pelvis  con- 
sequent upon  hip-disease,  congenital  dislocation  of  the 
hi]),  rickets,  &c. 

Caries  oe  the  spine,  also  called  Tott's  disease  after 
the  Sui'geon  who  first  accurately  described  it,  is  charac- 
terized by  the  destruction  of  one  or  more  bodies  of  the 
vertebras  or  intervertebral  cartilages,  and  in  conseqiience 
of  this  destruction  is  too  frequently  attended  by  the  fall- 
ing forward  of  the  vertebrre  above  the  seat  of  disease  and 
the  production  of  angular  deformity  of  the  spine.  Hence 
it  is  often  spoken  of  as  angutar  curvature.  The  curvature, 
however,  is  only  a  symptom,  and  a  comparatively  late  one, 
of  the  disease,  and  ought  not  to  be  allowed  to  form. 

Causes. — The  disease  generally  occurs  in  stnunoTis 
children,  and  is  then  believed,  like  fungating  caries  in 
tho_  articular  ends  of  bone,  to  be  due  either  to  a  low  form 
of  infiammatiou  set  up  by  a  slight  injury,  or  to  a  deposit 
of  tubercle  dejiendeut  upon  the  introduction  of  the 
tubercle  bacillus  into  the  circulation  in  the  manner 
already  mentioned  in  the  section  on  Ti'hrrclr.  It  some- 
times occurs  in  adults  who  are  otherwise  jierfectly 
healthy,  and  can  then  generally  be  traced  to  some 
injury  f)f  the  back — ])robably  a  strain  of  the  inter- 
vertebral cartilages. 

I'aiiidloj/i/. — The  disease  most  freinuMitly  begins  in 
the  bodies  of  tlie  vertebnr,  less  frequently  in  the  inter- 
vertebral cartilages:  but  in  either  case  i)oth  structures 
soon  become  involved.  In  flic  bodies  it  generally  starts 
as  a  rarefying  osteitis  in  the  actively-growing  layer  of 
bone  which  exists  under  the  e]iiphysial  cartilages  and 
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periosteum.     The  inflammatory  changes  that  ensue  are 
similar  to  those  already  described  in  rarefying  osteitis 
of  cancellous  bone.  _  The  red  gelatinous  inflammatory 
material  or  granulation-tissue  invades  both  the  body  of 
theyertebra   and  the  interyertebral  cartilages,  and  may 
then  attack  the  yertebra3  aboye  and  below     Not  infre- 
quently several  of  the  vertebrae  are  affected  independently 
by  the  disease  at  the  same  time.    In  this  granulation 
tissue  non-vascular  areas,  presenting  the  appearance  of 
the  tubercle  nodu  es  akeady  described,  have  been  found, 
and  tuberc  e  bacilli  have  in  some  cases  been  demonstrated 
in  them.   At  this  stage  the  disease  may  cease,  the  granula- 
tion-tissue  become  converted  into  bone,  and  no  angular 
deformity  result.    More  commonly,  however,  the  graSula- 
tion-tissue  having  destroyed  the  bone-trabecul£e,umlerffocs 
caseation,  and  breaks  down  into  pus, 
producing  a  spinal  abscess  j  or  it  may- 
be absorbed  without  the  formation  of 
any  pus  [dry  caries) ;  or  if  the  process 
has  been  very  acute,  large  portions  of 
the  cancellous  tissue  may  die  en  masse 
forming  sequestra,  which  may  keep  up 
the  morbid  process  for  years  (canes 
necroUca).     In   any   of   these  cases 
angular  deformity  will  be  the  result 
as  partly  by  its  own   weight,  and 
partly  by  the  dragging  of  the  abdo- 
minal muscles,  the  upper  portion  of 
the  spme  thus  undermined  falls  for- 
ward, and  necessarily  forms  an  ano'le 

with  the  lower  portion  at  the  seat°of 

the  disease. 

In   consequence  of    the  patient's 

eliorts  to  hold  himself  upright  the 

normal  lumbar  and  cervical  curves^ 

when  the  disease  occurs  in  the  dorsal 

region,  will  be  greatly  increased ;  the 

angular  projection   is  thus  thrown 

backwaiTls  (1^.  217),  and  the  well-known  hump-b.ck 

produced.    When  the  disease  occurs  in  the  iZbar  re 

gion  there  is  no  means  of  restoring  the  balance  and  the" 

patient  is  compelled  to_  stand  or  4lk  witl    he  body  n 

intervertebral  fiLo-cartilages,  if^r^ly  ^fe^s^a  1^^ 

Q  Q  2 


Fig 


17.  —  Caries 
of  the  spine.  (St. 
Jjartbolomew'.s 
Hospital  Mu- 
seum. ) 
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form  of  destructive  inflammatioii  consequent  upon  a 
slight  laceration  or  other  injury  of  the  cartilage.  But 
however  it  begins  it  soon  involves  the  adjacent  bones, 
destroying  them  along  with  the  cartilage  and  leading  to 
the  angular  deformity.  The  spinal  canal,  situated  as  it 
is  in  the  posterior  segment  of  the  column,  with  the  ex- 
ception of  being  bent,  undergoes  but  little  alteration  of 
its  calibre,  and  the  cord,  as  the  bending  of  the  canal  occurs 
but  slowly,  consequently  usually  escapes  injury.  When 
the  disease  is  acute  and  the  bending  consequently  more 
rapid,  some  amount  of  temporarj'  paralysis  may  occur, 
impairment  or  loss  of  motion  being  far  more  frequent 
than  loss  of  sensation  on  account  of  the  proximity  of  the 
anterior  motor  columns  to  the  diseased  vertebral  bodies. 
The  cord  is  occasionally  pressed  upon  by  portions  of  bone 
separated  from  the  vertebrte,  or  by  pus  making  its  way 
into  the  canal,  or  by  inflammatory  thickening  of  the 
membranes  {■pachymeningitis).  It  may  sometimes  undergo 
softening,  leading  to  permanent  paraplegia. 

Spinaf  abscess  {psoas  and  Ii(mba7').—When  suppirration 
occurs,  the  pus  collects  in  front  of  the  diseased  vertebra^  in 
the  angle  formed  by  the  falling  forward  of  the  upper 
upon  the  lower  portion  of  the  spine.  The  anterior  com- 
mon ligament  and  periosteum,  relaxed  by  the  bending  of 
the  spine,  yield  to  the  pressui-e  of  the  pus,  and  with  the 
pleura  or  peritoneum  become  thickened  and  form  the 
abscess  wall.  The  pus,  prevented  from  travelling 
upwards  by  the  overhanging  vertebrae,  downwards  in 
front  of  the  column  by  the  attachments  of  the  anterior 
common  ligament,  and  backwards  by  the  posterior  comnion 
ligament,  and  by  the  vertebrce  being  less  diseased  behind 
than  in  front,  makes  its  way  on  one  or  other  side  of  the 
column.  There  it  either  enters  the  sheath  of  the  ])soas, 
and  destroying  the  contained  muscle,  presents  in  the  iliac 
fossa  or  groin  as  an  iliac  or  a  psoas  abscess,  or  passes  back- 
wards through  or  external  to  the  quadratus  lumboruni.  and 
points  in  the  loin  where  it  is  known  as  a  lumbar  abscess. 
Occasionally  the  abscess  forms  on  both  sides  of  the  spine 
at  once.  In  the  cervical  region  the  abscess  will  point  m 
the  pharj'nx  {pvst-jyharyncienl  abscess),  or  in  the  neck. 

Process  of  cure. — Under  favoiu'able  circumstances  the 
granulation-tissue  undergoes  ossilication  without  the 
])roduction  of  any  deformity  :  but  after  the  deformity  has 
taken  place,  and  the  vertebra'  above  and  below  the 
di.sease  have  come  into  contact  by  the  falling  forward  of 
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the  upper  portion  of  the  spine,  the  destructive  process,  if 
the  parts  are  kept  at  rest,  may  cease  ;  and  firm  osseous 
ankylosis,  but  with  a  permanent  angular  curvature,  will 
ensue. 

Sfjmptoms.— In  the  early  stages,  before  the  angular 
deformity  is  produced,  pain  is  felt  on  percussion  over  the 
diseased  vertebra,  or  better  on  the  head  of  the  rib  in 
connection  with  it,  or  on  gently  pressing  on  the  shoulders 
or  tapping  on  the  head  or  on  applying  hot  sponges  to  the 
spine.  Pam  also  is  felt  in  the  course  of  the  intercostal 
nerves  and  is  mcreased  on  movement.  Hence  the  spine 
is  held  stiffly  by  the  muscles.  The  movements  of  the 
child  are  characteristic.  If  asked  to  pick  up  anything 
he  does  not  bend  his  back,  but  placing  his  hand  upon  hil 
knee  to  support  his  spine,  reaches  the  ground  by  bendino. 
his  legs  and  holding  his  back  straight.  If  asked  to  tmm 
round  he  rotates  the  whole  body,  not  the  back  He 
walks  about  supporting  his  spine  by  resting  his  hand  on 
the  various  portions  of  furnitiu-e,  and  soon  gets  tired  of 
play,  and  is  noticed  to  lie  about  on  the  floor.  In  older 
patients  tingling  or  numbness  may  be  complained  of  in 
the  extremities  and  a  feeling  as  if*  a  cord  were  .stretched 
tightly  round  the  body.  Later,  a  prominence  of  one  or 
more  vertebrEe  occurs,  and  the  nature  of  the  disease  can 
no  longer  be  doubted.  If  neglected,  the  prominence 
increases  and  the  well-known  angular  deformity  is  pro- 
duced ^  ow,  especially  if  the  disease  is  high  up  the  spine, 
some  loss  of  motion  of  the  lower  extremities  occurs  and 
may  proceed  to  complete  paralysis  of  motion.  Sensa- 
tion IS  not  usually  affected,  as  the  posterior  columns,  bein- 
removed  from  the  disease,  escape.  Nor  are  the  bladder 
and  rectum  usually  implicated.  If  an  abscess  has  not 
already  formed,  and  especially  if  the  disease  is  moderately 
low  down,_  one  may  now  present  in  the  loin  {Inmhnr  abscess) 
in  the  ibac  fossa  {■i/iac  abscess),  or  in  the  groin  (psoas 
abscess).  The  first  gives  rise  to  a  fluctuating  tumour 
between  the  last  nb  and  the  crest  of  the  iUum  lust  ex- 
ternal to  the  erector  spinfB  ;  the  .second  to  a  swelling  in 
the  ihac  fossa.  The  psoas  abscess  may  be  known  by  the 
swelling  being  at  first  external  to  the  femoral  vessels  by 
the  unpulse  on  cough,  and  by  fluctuation  bein^  detectr "d 
on  pressing  above  and  below  Poupart's  ligament  ^The 
abscess  makes  its  way  under  the  femoral  vessels,  and 
then  generally  points  at  the  inner  and  upper  part  of  the 
thigh,  and  there  breaks.    After  the  opening  of  these 
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abscesses  hectic  but  too  frequently  sets  in,  and  the 
patient  succumbs  to  the  long-continued  suppuration  pro- 
ducing exhaustion  or  lardaceous  disease  ;  or  he  is  carried 
off  bj^  tubercle  in  the  lungs  or  other  organs.  Under  more 
favourable  circumstances  the  abscess  maj'  heal,  firm 
ankylosis  of  the  spine  occur,  and  the  patient  recover  with 
a  permanent  hump-back. 

Diagnosis. — In  the  early  stages  caries  must  be  diagnosed 
from  neuralgia,  rheumatism,  lumbago,  aneurism,  tumours, 
and  hysteria  ;  and  in  the  later  stages  the  angular  cui'vature 
may  have  to  be  diagnosed  from  the  kyphotic  curvature 
of  rickets.  From  neuralgia,  rheumatism,  and  lumbago 
it  is  not  always  easy  to  distinguish  it.  The  history  of  a 
former  rheumatic  attack,  the  effect  of  remedies,  and  the 
absence  of  the  signs  given  above,  must  then  be  relied 
upon.  Hysteria  may  simulate  it  very  closely.  The 
absence  of  signs  of  caries,  escei^t  jjain;  the  inconstant 
and  more  diffused  character  of  the  pain ;  and  the  pre- 
sence of  other  signs  of  hysteria  or  of  uterine  disease, 
are  the  points  to  be  attended  to.  A  careful  ausculta- 
tion of  the  chest,  and  examination  of  the  abdomen,  will 
usually  serve  to  exclude  aneurism.  From  tumours  of 
the  vertebral  bodies  leading  to  the  breaking  down  of  the 
vertebree  caries  cannot  at  first  be  diagnosed,  as  both 
give  rise  to  the  same  sjnnptoms.  The  cui've  of  rickets  is 
more  generally  kyjihotic,  and  disappears  more  or  less 
completely  on  gently  holding  the  child  uji  by  its  arms, 
or  extending  it  with  its  face  downwards  across  the  nurse's 
knees.  There  are,  moreover,  concomitant  signs  of  rickets, 
and  absence  of  those  of  struma. 

Treatment — Both  constitutional  and  local  measures  are 
required.  The  former  are  those  already  described  under 
Struma  and  Tuherde  (p.  47).  The  chief  local  indications 
are  to  keeji  the  sjiine  at  rest  in  order  that  the  diseased 
vertebrfo  niiiy  bo  jilaced  in  the  most  favourable  condition 
for  repair.  This  may  bo  attemjDted  in  two  ways — 1,  by 
absolute  recumbency ;  and  2,  by  the  use  of  some  form  of 
spinal  support.  1.  Absolute  rccumhenc]/  from  si.xto  twelve 
months  in  the  supine  or  prone  position  on  a  properly 
constructed  couch  is  the  best  method  of  treatment  where 
the  patient  can  bo  proporly  cared  for,  has  airy  apartments, 
can  bo  taken  out  in  this  jiosition  in  an  invalid  carriage, 
and  can  reside  in  the  coimtry  or  at  the  seaside.  E.speciaLly 
is  this  treatment  the  best  when  the  disea-se  is  situated 
high  up  in  the  spint;,  i.e.,  in  the  upper  dorsal  or  cen'ical 
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region,  and  it  is  imperatively  necessaiy  where  there  is 
paralysis.  To  eusui'e  absolute  recumbency  I  have  lately 
largely  employed  a  double  Thomas's  splint  (Fig.  218), 
modihed  by  the  addition  of  a  pelvic  band,  a  support  for 
the  shoulders  neck  and  head,  and  two  sliding  foot-pieces. 
The  two  upright  bars,  which  are  prolonged  to  the  head 
support,  are  made  after  the  shape  of  a 
normally  formed  child  when  in  the 
recumbent  i)ositiou,  and  give  support 
to  both  sides  of  the  spine.  Two  cross- 
bars support  the  body,  just  below  the 
axillfe  and  pelvis  re.spectively;  the  legs 
are  kept  in  position  by  the"  ordinary 
circlets  and  foot-pieces.  The  splint  is 
placed  next  the  skin  so  as  not  to 
require  I'emoval  while  the  child  is 
washed,  dressed,  &c.  It  not  only 
fixes  the  spine  and  takes  off  the  weight 
of  the  head  and  upper  limbs,  but  also 
fixes  the  lower  limbs  and  thus  pre- 
vents the  psoas  muscles  from  dragging 
oa  the  spme.  Absolute  recumbency, 
when  properl}-  carried  out,  offers  the 
best  prospect  of  averting  serious  an- 
gular deformity  and  paralysis;  as 
soon,  however,  as  the  acute  symp- 
toms quiet  down  some  form  of  spinal 
support  should  be  applied,  and  the 
patient  cautiously  allowed  to  take  a 
certain  amount  of  exercise.  But 
amongst  the  poor,  where  the  children 
are  often  left  to  themselves  during 
the  greater  part  of  the  day,  absolute  recumbency  can 
•seldom  bo  ensured;  and  if  it  corild,  its  advantage 
over  other  methods  would  be  counterbalanced  by  the 
severe  detrmient  to  the  health  which  the  'child 
would  suffer  in  consequence  of  confinement  to  an  ill- 
ventilated  room,  &c.  Fm-  such  i)atients  some  form  of 
.support,  not  only  to  restrain  as  much  as  possible  the 
motions  of  the  spme,  but  also  to  allow  thoin  to  obtain  a 
certain  amount  of  fre.sh  air,  is  gencirally  necessary  2 
The  supports  most  in  use  at  the  present  "day  arc  Sayre's 
plaster-of-l'aris  case  and  < 'ockiiig'.s  poroplustic  felt  jacket 
though  some  Surgeons  still  prefer  steel  instruments.  The 
plaster- of-  fans  case  may  bo  applied  with  the  patient  cither 


Fn;.  218. ^Double 
Tliomas'.s  splint 
for  spinal  caries. 
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in  the  apright  position,  suspended,  with  his  heels  just  off  the 
gi'ound,  b,y  Sayre's  tripod,  or  in  the  recumbent  position  by 
Davy's  hammock  apparatus.  A  skin-fitting  vest  having 
been  previously  applied,  and  a  line  drawn  across  the  back 
with  a  pencil  at  the  level  of  the  axillte  to  indicate  the 
upper  limit  of  the  jacket,  crinoline  bandages,  impregnated 
with  plaster-of-Paris,  are  wound  round  and  round  the 
trunk  till  a  sutBcient  thickness  is  obtained,  dry  plaster 
being  from  time  to  time  rubbed  in  with  the  hands. 
The  case  should  reach  from  the  pencil  line  to  just  below 
the  crest  of  the  ilium,  stojiping  short  of  the  great  ti'ochanter 
and  the  pubes,  and  may  be  strengthened,  if  necessary,  in 
places  by  inserting  strips  of  perforated  tin  vertically 
between  the  bandages.  Before  applying  the  bandages,  a 
folded  silk  handkerchief  should  be  placed  over  the  abdo- 
men beneath  the  vest,  so  that  when  afterwards  withdrawn 
space  will  be  left  for  abdominal  respiration  (Sai/rc.s  sto- 
macli-pad).  When  the  plaster  case  is  dry  it  may  be  sawn 
through  do'WTi  the  front,  removed,  the  fronts  edged  with 
leather,  and  perforated  with  eyelet-holes,  so  that  it  can  be 
worn  laced  up,  and  be  taken  off  from  time  to  time.  To 
apply  the  poroijlastic  felt,  the  jacket,  which  is  first  made 
to  measure,  must  be  put  in  a  steam  oven,  and  when  ren- 
dered thoroughljr  j^lastic,  further  moulded  to  the  patient, 
who  should  be  jsrepared  and  suspended  in  the  same  way 
as  for  applying  plaster-of-Paris.  Of  steel  instruments, 
that  known  as  Taylor's  is  perhai:)s  the  best.  In  my  own 
practice,  however,  I  almost  invariably  emjiloy  the  poro- 
plastic  jacket.  Where  the  disease  is  in  the  cervical  or 
upper  dorsal  region,  Sa3're's  jury-mast  may  bo  fitted  to  the 
])lastcr-of-i'aris  case  or  jioroplastic  jacket;  or  a  cervical 
collar  composed  of  leather  or  poroplastic  felt  may  be  used, 
or  better,  the  combined  poroplastic  jacket  and  collar  de- 
A'iscd  by  the  aiithor.  Should  au  abscess  form,  it  should 
bo  treated  in  the  way  described  under  Clu-onic  Abscess, 
in  some  cases  whore  necrosis  has  been  associated  with 
caric^s,  success  has  attended  the  removal  of  the  seq\iestrum 
through  a  properly-planned  incision  made  in  the  loin. 

OcoiPiTo-.vj'Loii),  and  .vrr.o-AXOin  iusease,  arc  terms 
applied  to  tuberculous  or  strumous  inilammation  attacking 
the  articulations  between  the  occijiital  bone  and  the  atlas, 
and  the  atlas  and  the  axis  respectively.  Hence  the 
disease  resemhles  in  its  coiu-se  tuberculous  disease  of  the 
joints,  rather  limn  tuberculous  disease  of  the  bodies  of 
the  vertebra'.     It   uu\y  begin  either  in   the  synovial 
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membranes,  or  as  caries  of  the  bones  forming  the  arti- 
cular processes,  and  when  occurring  between  the  atlas 
and  the  axis  usually  affects  the  synovial  membranes 
between  the  odontoid  process  and  the  transverse  Ugament 
on  the  one  hand,  and  the  tubercle  of  the  atlas  on  the 
other,  indeed  m  this  situation  it  would  often  appear  to 
oegm  as  a  caries  of  the  odontoid  process  itself,  and  then 
spread  to  the  synovial  membranes.  The  disease  is  often 
attributed  to  a  sprain  of  the  neck,  but  though  it  may 
sometimes  be  excited  by  such,  would  appear  more  pro- 
bably to  depend  on  causes  similar  to  those  leading  to 
tuberculous  or  strumous  disease  elsewhere^ 

S>rmptoms.-Vam  is  hrst  felt  over  the  seat  of  the  disease, 
and  radiating  m  the  course  of  the  nerves  emerging  from 
the  intervertebral  foramina  between  the  affected  bones 
it  is  mcreased  on  attempting  to  turn  or  nod  the  head,  but 
is  relieved  bj'  supporting  the  chin  T^dth  the  hand.  Hence 
the  patient  often  ho  ds  his  head  between  his  hands,  and 
if  askexl  to  rotate  it,  turns  his  whole  body,  keeping  his 

fs'ohiefl  rr:^^^'       ^^^^^^    ^^^^^  the^i^ease 

IS  chiefly  Imnted  to  he  articulations  between  the  occi- 
pital bone  and  the  atlas  the  pain  is  principally  confined 
to  the  region  supplied  by  the  suboccipital  nerve,  and  is 
increased  on  nodding  rather  than  on  l-otating  the  head 

has  n      f i^T'!'  ^it^       "^-^U^ital  bone 

has  a  tendency  to  slip  forward  on  the  axis-directly  for- 

side  It  the  disease  is  unilateral.    The  spine  of  the  axis  in 

Se'Zn'  ""^^T"''  .P^-o"^"^«'^t  than  natural,  and 

the  head  on  a  plane  anterior  to  that  of  the  rest  of  the 

of  the  tck  (P'f or  A  the  side 

the  W  V  f  ^'  '■'«^'««^  --^^bsoluterest  on  the  back,  with 
lam^o;  OF  +  V'r''  «and-bags,  is  imperative,  as  th^re  is 
danger  of  fatal  compression  of  the  cord  from  the  odon- 
toid process  or  the  transverse  ligament  giving  way  durinc^ 
some  sud.lon  movement  of  the  patient.  In  some  case^ 
attend..d  w,th  paralysis  below  the  disease,  continuou 
extension  and  c.unter-extension,  with  the  patient  in  Z 
recumbent  position,  has  been  successful  in  ronrvhS  he 
pressure  from  the  cord.    When  the  acute  ^vVnvV  ^i. 
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the  form  of  a  fluid  tumour."  It  is  nearlj-  always  met 
with  in  the  middle  line  of  the  back,  but  very  exceijtion- 
ally  the  protrusion  has  occurred  through  the  bodies  of  the 
vertebrae  instead  of  posteriorly  through  the  cleft  spines. 
It  is  due  to  an  arrest  of  development  of  the  lamina?  of 
the  vertebree  (mesohlastic.  elements),  and  their  consequent 
failure  to  unite  in  the  middle  line  to  form  the  spinous 
processes.  This  non-union  may  possibly  be  sometimes 
owing  to  an  excess  of  cerebro-spinal  fluid.  A  spina  bifida 
may  occur  in  anj^  part  of  the  spine,  but  is  most  common 
in  the  lumbo-sacral  region,  where  the  laminse  are  the 
latest  to  unite.  It  may  be  associated  with  other  defomii- 
ties,  especially  club-foot. 

Pathology. — Three  chief  fonns  of  spina  bifida  are  de- 


Fio.  219.  —  S[niial  iiieninj;occlc.       Fic.  220.  —  Meningn-iuveloc-elc. 
In  tlie  tliree  diagrams  the  letters  have  the  .same  reference. 
Dura  Mater,    b.  Parietal,  and  c.  visceral  arachnoid,    n.  Pia 
Mater,    e.  Cord. 


scribed:  —  1,  spinal moniugocelo,  2.  meningo-myelocclc,  3, 
sj'ringo-myolocole.  1.  lu  sjyiwtl  mnn'nf/on  le  the  sac  (Fig. 
219)  consists  of  dura  mater  and  arachnoid  blended  to- 
gether, and  consequently  communicates  with  the  sub- 
arachnoid space  and  contains  cerebro-spinal  fluid.  The 
cord  and  nerves  remain  in  the  .'^pinal  canal.  A'ery  rarely 
the  sac  is  said  to  consist  of  dura  mater  only  ;  it  would  then 
communicate  with  the  subdural  sjjace  and  contain  arach- 
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noid  fluid.  2.  lu  the  menincjo-imjelocele  (Fig.  220),  the 
most  common  form,  the  sac  also  consists  of  dura  mater 
and  arachnoid,  and  contains  in  addition  to  cerebro-spinal 
fliud,  the  spinal  cord  and  nerves,  which  are  often  spread 
out  over  and  intimately  blended  with  the  posterior  part 
of  the  wall  of  the  sac.  As  the  cord  passes  thi-ough  the 
sac  some  of  the  large  nerve-cords  given  off  from  it  run 
forwards  across  the  interior  of  the  sac  to  re-enter  the 
spmal  canal.  Hence  those  nerves  that  are  given  off  from 
the  cord  where  it  is  adherent  to  the  sac-wall,  appear  to 
arise  from  the  sac,  and  were  formerlj-  described  as  being 
distributed  to  it  (see  Fig.  220).  3.  In  the  syringo-mydo- 
rtle     ig.  221),  the  most  rare  form,  the  central  canal  of  the 


Fiu.  221.—  Syringo-iiiyclocele. 

cord  is  greatly  distended  with  fluid,  and  the  expanded 
cold  is  thus  spread  out  over  the  sac-waU,  with  which  it 
IS  mt.mately  blended.  The  neiwes  in  this  case  pass 
through  the  walls  of  the  sac  to  their  destination  TAe 
covermgsoj  the  sac  maybe  healthy  skin  ;  but  more  con  - 
monly  normal  skm  is  only  found  at  the  sides,  the  centr  d 
portion  cor>s^st^lg  of  a,  thin  bluish  membrane  'som;. 
timos  a  slight  depression  is  seen  on  tlie  lower  part  of"  the 
sac  at  the  spot  where  the  cord  terminates  i  i   ho  wall 

oni^«l'^'tl^''^*^'l:'^'^'■'''^'■■''  ^"^^  ^^^^^  bottom  the  central 
canal  of  the  cord  has  at  times  been  seen  to  open 
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In  rare  instances  there  has  been  no  i^rotmsion,  but 
rather  a  depression  in  the  situation  of  the  cleft  bet^ween 
the  vertebra3  [spina  bifida  occulta),  the  cleft  being  occupied 
by  the  blended  membranes,  cord,  and  skin,  and  the  spot 
covered  with  a  tuft  of  hair. 

Symptoms. — The  swelling  is  usually  of  a  globular  or 
oval  shape,  translucent,  sessile  or  slightly  pedunculated 
and  flaccid,  but  becomes  tense  and  distended  on  coughing 
or  straining.  Pressing  upon  it  sometimes  causes  the 
fontanelles  to  swell  iip,  and  may  produce  convrdsions. 
When  the  spinal  cord  and  large  nerves  are  involved,  there 
may  be  jDaralysis  of  the  extremities  or  of  the  bladder  or 
rectum.  The  gap  between  the  lamiure  of  the  vertebrft 
may  at  times  be  felt  on  pressing  on  the  sac.  As  a  rule 
these  tumours  show  a  great  tendency  to  enlarge,  and 
rupture  spontaneously,  in  which  case  death  usually 
follows  from  the  draining  away  of  the  cerebro-spinal 
fluid,  and  septic  meningitis.  Death,  however,  is  some- 
times due  to  marasmus  and  defective  nutrition.  "When  a 
spontaneous  ciu-e  takes  place  it  is  usually  due  to  the 
gradual  shrinking  of  the  sac. 

Diagnosis. — Its  congenital  origin  will  at  once  distinguish 
a  spina  bifida  from  a  new  growth  developed  subsequently 
to  birth ;  and  its  situation  in  the  middle  line,  translucency, 
increase  of  tension  on  straining,  and  the  gap  between  the 
lamiuEG  when  this  can  be  felt,  will  usuallj'  serve  to  diag- 
nose it  from  other  congenital  tumours. 

Treatment. — As  there  are  no  means  of  accurately  deter- 
mining that  the  spinal  cord  is  not  in  the  sac,  it  is  not  safe 
to  attempt  excision  or  ligature,  although  these  operations 
have  at  times  been  attended  with  siiccess.  Eepeated  tap- 
pings arc  very  fatal.  The  best  treatment,  except  when  the 
spina  bifida  is  very  small  or  is  apiiarently  undergoing  a 
spontaneous  cure,  is  to  inject  the  sac  with  Dr.  Morton's 
iodo-glycorine  fluid,  as  this  method  when  successful  caiises 
the  tumour  to  shrink,  and  most  closely  follows  the  process 
of  nature  when  a  sjMintancons  qwvg  occurs.  Tlie  injection 
is  best  ])erformcd  when  the  child  is  two  months  old  ;  but 
it  may  bo  done  earlier  when  the  sac  threatens  to  burst. 
"  The  best  results  may  be  expected  when  there  is  no 
hydroceithalus  or  paralysis,  and  the  sac  is  covered  by 
healthy  skin."  It  is  contraindicatod  when  there  is  "ad- 
vanced mnrasmus,  grent  and  increasing  hydrocephalus, 
aud  intercurrent  disease."  The  child  should  lie  placed  on 
its  side,  ai\d  the  puncture  made  obHquelj'  through  healthy 
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skin  on  one  side  of  tlie  base  of  the  tumour,  and  not  through 
the  thm  and  imperfectly  formed  skin  which  nearly  always 
covers  the  sac  in  the  middle  line,  "the  object  beino-  to 
avoid  wounding  the  expanded  spinal  cord,  and  the  subse- 
quent leakage  of  the  cerebro-spinal  lluid."  About  a 
drachm  of  the  iodo-glycerine  fluid  (iodine,  grs.  x.  ;  iodide 
of  potassium,  grs.  xxx.  ;  glycerine,  ^i.)  should  be  in- 
jected, and  the  injection  repeated  in  a  fortnight  if  the 
first  trial  is  not  successful.  The  fluid  contained  in  the 
sac  should  not  be  drawn  off  before  the  injection.  The 
advantage  pf  Morton's  fluid  over  tincture  of  iocUne  alone 
is  that  owing  to  the  glycerine  it  contains  it  uniformly 
diffuses  itself  over  the  sac  walls.  The  injection  of  iodo- 
glycerme  is  not  unattended  with  danger  ;  therefore  when 
the  sac  is  small  and  its  walls  are  thick,  and  it  is  not 
increasmg  m  size,  beyond  protecting  it  with  a  metal  or 
leather  shield,  no  further  treatment  should  be  attempted. 

Surgical  Diseases  of  the  In-testestes. 

INTESTIiS-.U.  OBSTRUCTIOX. 

_  The  pathological  conditions  that  may  give  rise  to  intes- 
tinal obstruction  are  very  various,  and  may  be  considered 
under  the  following  heads  :  — 

1.  ImPACTIOI^-  of  FiECES   OR  FOREIGN  BODIES  IN  THE 

INTESTINES.— Accumulation  in  the  rectum  and  colon  of 
hardened  fieces,  the  result  of  habitual  or  accidental  con- 
stipation, is  not  uncommon;  and  the  impaction  of  gall- 
stones or  intestinal  concretions  in  the  small  intestines 
though  more  rare,  is  also  met  with.  Obstruction  from 
these  causes  is  more  common  in  women  than  in  men. 

2.  Ln'TERNAL  STRANGULATION  or  INTERNAL  HERNIA  — 

These  terms  are  applied  to  obsti'uction  of  the  intestine 
by  some  constricting  agent  within  the  abdomen  The 
strangulation  may  bo  effected  by:  1.  Bands  produced  bv 
the  stretching  of  old  inflammatory  adhesions,  the  result  of 
former  peritonitis.  These  are  more  particularly  common 
about  the  mouths  of  old  hernial  sacs.  2.  The  remains  of 
some  fecial  structiu-e,  as  the  omphalo-mesonteric  diict 
Meckel  s  diverticulum,  &c.  .3.  A  coil  of  intestine  slipping 
through  a  hole  in  the  mesentery  or  omentum 

3.  Volvulus  is  a  twisting  or  bending  of  a  coil  of  intes- 
tine so  that  Its  calibre  is  completely  obliterated  at  the 
bent  or  twisted  .spot.  Accumulation  of  flatus,  constipation 
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and  unequal  distension  have  been  assigned  as  causes. 
Volvulus  is  said  to  be  most  common  in  tbe  sigmoid 
flexure ;  and  always  to  be  situated  towards  the  back  of 
■  the  abdominal  cavity.  The  intestine  maybe — 1,  simply 
bent  upon  itself ;  2,  twisted  round  its  mesentery  ;  and  .3, 
wound  roimd  another  coil  of  intestine.  The  first  form 
only  occurs  in  the  colon ;  the  second  in  the  small  intes- 
tine ;  the  thii-d  form  usually  consists  of  the  colon  wound 
round  a  coil  of  small  intestine,  the  sigmoid  flexure,  or  the 
ca?cum. 

4._  iNTUssuscEt'Trox  (Fig.  222)  is  the  invagination  of  a 
portion  of  intestine  into  the  lumen  of  the  intestine  imme- 


Fig.   'i-22.— Intussusception.     (St.     Fu;.  223.— Diagram  of  in- 
l!artliol()nicw'.sFIo.spit;^I  Museum).  lussusception. 

diately  below.  The  intestine  tluis  forms  throe  tubes,  one 
witliin  the  other,  an  f)uter,  middle,  and  inner  (Fig.  22.'5). 
The  external  tube  is  c;illod  the  .sheath,  the  innermost  the 
nntonng  tube,  the  middle  the  receding  or  inverted  tube, 
the  last  two  together  being  further  called  the  intussus- 
cei)ted  portion.  Thns  there  are  two  peritoneal  and  two 
mucous  surfaces  of  the  intestine  in  contiict  (Fig.  223), 
and  between  the  iiuier  and  midd](!  tubes  is  a  jiortion  of  the 
mosontery  or  nieso-colon,  wliich  is  necessarily  draM'U  down 
with  the  intestine.  The  dragging  of  the  mes(>nterv  causes 
the  intus.«usce])ted  portion  to  a.ssume  a  greater  curve  than 
its  sheath,  and  lioiire  (o  become  jiuckered  along  its  con- 
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cavity ;  it  also  causes  the  orifice  of  the  iutussuscepted 
portion  to  he  directed  towards  the  mesenteric  attachment 
and  to  be  slit-like  in  shape.  The  intussusception  nearly 
always  increases  at  the  expense  of  the  lower  portion 
of  the  intestine,  the  sheath  becoming  more  and  more 
infolded,  so  that,  if  the  intussusception  occurs  at  the  lower 
part  of  the  ileum,  no  more  of  the  ileimr  will  be  involyed, 
but  the  cfpcum  and  colon  maj^  be  gradually  drawn  in, 
Verj-  rarely,  however,  the  ileum  is  protruded  through  the 
ileo-cit'cal  valve  ;  the  intussusception  then  increases  at 
the  expense  of  the  iipper  portion  of  the  intestine,  more 
and  more  of  the  ilevmr  being  protruded  through  the  valve. 
This  variety  is  known  as  the  ilco-coh'c  in  contradistinction 
to  the  former,  which  is  called  the  ileo-cceccd.  At  first  the 
invagination  is  reducible,  and  is  not  attended  with  any 
serious  obstruction  to  the  lumen  of  the  intestine.  In 
this  condition  it  may  remain,  in  chronic  cases,  for  several 
weeks  or  months.  Or  the  mucous  membrane  of  the  iu- 
tussuscepted portion  may  become  congested  and  swollen, 
rendering  reduction  difficult  or  impossible  without  rupture 
or  other  injury  of  the  intestine.  In  the  majority  of  cases, 
however,  especially  in  infants,  if  the  intussusception  is 
not  soon  relieved,  the  blood-vessels  of  the  involuted 
mesentery  rapidly  become  constricted  where  the  latter 
enters  the  sheath,  cau.sing  acute  obstruction  to  the  cir- 
culation in  the  receding  tube.  As  a  consequence  of  this, 
the  mucous  membrane  becomes  intensely  congested,  and 
pours  out  the  sanious  discharge  so  diagnostic  of  the 
disease.  In  the  meanwhile  the  contiguous  peritoneal 
surfaces  of  the  inner  and  middle  tube  become  inflamed 
and  glued  together,  rendering  reduction  impossible. 
Gangrene  of  the  intussuscejited  portion  now  ensues,  and 
the  patient  dies  of  collapse  or  peritonitis  in  a  few  days. 
In  adults,  however,  and  in  children  of  six  or  eight  years 
and  upwards,  the  gangrenous  portion  may  slough  off  at 
the  constricted  part  and  be  passed  per  anum,  but  in 
children  under  two  years  of  age  the  disease,  unless 
relieved  by  treatment,  is  almost  invarialdy  fatal.  '  Should 
recovery  take  place  in  this  manner,  the  patient  may  sub- 
sequently succumb  to  stricture  of  the  intestine,  from  con- 
traction occurring  a,t  the  .spot  where  the  intestine  has 
united. _  The  intussusception  may  measure  only  two  or  three 
inches  in  length,  or  it  miiy  involve  the  wliole  of  the  large 
intestine  and  protrude  at  the  aims.  It  is  attrihutod  to 
worms,  the  dragging  of  :i  |ioly]ius,  iri'f'giilar  peristalsis, 
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diarrhoea,  and  external  violence.  Its  most  common 
situation  is  at  the  ileo-csecal  valve,  then  in  the  .small 
intestine,  then  in  the  colon.  It  is  rare  in  adults,  but 
common  in  children,  especially  in  infants. 

5.  StRICTUEE  of  the  I^^TESTEXE  CONSEQUENT  UPON 
DISEASE    OF  THE  INTESTINAL  WALL. — This  condition  is 

generalljr  due  to  the  growth  of  a  carcinoma  or  other 
tumour,  more  rarely  to  contractions  following  ulceration 
or  injury,  or  operation  on  the  intestine.  It  is  most  fre- 
quently met  with  in  the  large  intestine,  especially  the 
rectam  and  lower  part  of  the  colon,  and  is  rare  in  the 
small  intestine. 

6.  Contractions  of  the  intestint;  consequent  upon 

DISEASE    commencing    EXTERNAL   TO    THE  INTESTINAL 

WALL. — This  condition  may  depend  on  chronic  peritonitis, 
or  on  carcinoma  of  the  omentum  or  mesentery.  It  is 
more  common  in  the  small  than  in  the  large  intestine, 
and  not  only  narrows  the  calibre  of  the  bowel,  but  also 
obstructs  the  peristaltic  action  by  gluing  the  cods  of  in- 
testine to  one  another  and  causing  contraction  of  the 
mesentery. 

7.  Acute  peritonitis  and  enteritis  are  not  un- 
common causes  of  intestinal  obstruction.  Peritonitis, 
moreover,  is  a  freqaent  termination  of  the  other  condi- 
tions that  cause  obstruction,  but  is  perhaps  most  often 
due  to  inflammation  spreading  from  the  region  of  the 
cfBCum  {iwri-UjphUtis),  or  the  bursting  of  a  peri-typhlitic 
ab.scess  into  the  peritoneal  cavity.  This  inflammation 
about  the  ctecum  is  not  infrequently  started  by  the  im- 
paction of  a  foreign  body,  as  a  fruit  or  gall-stone  or 
little  mass  of  hardened  fiX)ces,  in  the  vermiform  a])]xnidix. 
In  .such  cases,  moreover,  ulceration  or  gangrene  of  the 
appendix  may  take  place,  setting  \ip  localized  or  diff'ii.se 
peritonitis.  "Enteritis  is  most  common  in  the  c-xcwva 
(tijplditis). 

"s.  Congenital  malform-vi'ION  of  the  inte.stinf.— 
Amongst  the  chief  of  these  may  be  mentioned  iur]>er- 
f orate  anus,  deficiency  of  the  rectum,  absence  of  the 
colon,  termination  of  the  colon  in  the  bladder,  &c.  Ob- 
structions from  such  and  like  causes  are  only  met  with  in 
the  infant  (see  Diseases  of  Rectum,  p.  (ioT). 

9.  ExTEUXAi,  iiKiixiA.— All  forms  of  external  hernifo 
when  strangulated,  and  generally  when  incarcerated  or 
inflamed,  arc  productive  of  obstruction  of  the  mtcstiDe 
[scr.  Hernia,  p.  G'lo). 
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Terminatioris  of  intestinal  ohstrudion.—Whateyer  the 
cause  of  the  obstruction,  the  intestines  become  sooner  or 
later  enormously  distended  witli  ftecal  matter  and  flatus 
and  it  the  obstruction  be  not  removed  the  case  will  ter- 
minate fatally  from  exhaustion,  peritonitis,  or  rupture 
oi  the  intestine  followed  by  collapse  and  peritonitis. 

The  SYJrPTOJis  of  intestinal  obstruction  vary  according 
to  the  pathological  conditions  upon  which  the  obstruction 
depends,  ihe  symptoms  common  to  all  may  be  said 
generaUy  to  be  pam,  vomiting,  constipation,  and  more  or 
less  distension  of  the  abdomen.  When  the  ohstrudion 
occurs  sucjdenly,^  and  is  attended  by  strangulation  of  a 
portion  of  intestine,  as  in  1,  the  various  forms  of  constric- 
tion produced  by  bands  ;  2,  a  portion  of  intestine  slippino- 
through  a  hole  m  the  mesentery  or  omentum  ;  3,  volvu- 
lus, and  4,  external  strangulated  hernia,  the  symptoms 
are  also  sadden  m  their  onset  and  acute  in  their  course 
as  IS  likewi.se  generally  the  case  when  they  depend  upon 
intussusception  the  impaction  of  a  gall-stone  or  other 
foreign  body,  the  sudden  accumulation  of  faeces  above  a 
stricture,  or  acute  enteritis  or  peritonitis.  Thus  the  nain 
IS  severe  and  violent  and  occurs  suddenly  in  a  person  in 
previously  good  health  ;  the  vomiting  comes  on  earlv  and 

ZVZfVrr,  '"^°"!/  <^°^«tipation  is  complete 
Horn  the  first;  flatus  will  not  pass  by  the  anus  •  the 
urme  may  be  scanty  or  suppressed;  there  is  frequently 

bnn?  extreme  collapse  and  dies.  When,  on  the  other 
Hand  the  obstruction  comes  on  more  sloivh,,  and  a  portion 
of  mtestme  is  ohstructed  rather  than  strcmgulated,  L  from 
(1)  progressive  stricture  of  the  rectum  or  colon  ;  (2)  the 
pressure  of  abdominal  or  pelvic  tumours ;  (3)  the  gluino- 
o  the  intestines  together  by  chronic  peritonitis  or  cancer" 
l-lj  the  gradual  accumulation  of  ftoces,  due  to  habitunl 
constipation  and  (5)  chronic  intussusception.Ithe  symp  oms 
are  aho  tnsiAousin  their  onset  and  Cmmic  in  their  courS 

some  tune.  The  pam  is  loss  severe,  more  difl:'used  ind 
may  be  intermittent,  but  increases  W  the  Sension 
Vomiting  only  occurs  late  in  the  course  of  the  affect  on 
and  does  not  become  f»cal  till  towards  the  last  (W? ' 
pation  IS  not  complete  at  first,  the  motions  maybe  scyba- 
lous, and  there  may  be  a  history  of  alternating  con.sti  l 
tion  and  .  iarrha..a  The  distension  of  the  abdomen  s 
giadual  and  is,  perhaps,  more  mnrked  in  the  lumbar  and 

j;  K 


610 


DISEASES  OF  REGIONS. 


epigastric  regions.  The  abdomen  appears  broad,  and 
coils  of  intestine  naay  be  visible  owing  to  increased  peris- 
talsis consequent  upon  hypertrophy  of  their  muscular  coat. 
The  urine  is  normal.  A  stricture  maj'  perhaps  be  felt 
in  the  rectum  by  the  finger,  or  in  the  sigmoid  flexure  by 
passing  the  hand.  Collapse  does  not  come  on  till  the  end. 
Such,  broadly,  may  be  said  to  be  the  sym^jtoms  attend- 
ing acute  and  chronic  intestinal  obstruction.  But  it  must 
not  be  forgotten  that  the  conditions  which  commonly  give 
rise  to  chronic  symptoms  may,  at  any  time,  suddenlj-  ter- 
minate in  complete  obstruction  and  strangulation,  when 
the  symptoms  will  at  once  become  acute.  Thus  a  slowh^ 
contracting  stricture  may  become  siiddenly  obstructed  by 
the  impaction  of  fteces,  or  by  a  portion  of  intestine  imme- 
diately above  becoming  invaginated  into  it ;  or  acute  peri- 
tonitis may  suddenly  supervene,  owing  to  the  giving  way 
of  an  ulcerated  portion  of  intestine  above  a  stricture,  &c. 

The  DIAGNOSIS  of  the  various  pathological  conditions 
causing  obstruction  or  strangulation  of  the  intestines, 
though  sometimes  comparatively  easy,  is  often  very  diffi- 
cult, or  even  impossible.  Your  first  care,  when  called  to 
a  patient  with  signs  of  acute  abdominal  obstruction,  i.e., 
pain,  vomiting,  constipation,  and  jDOSsibly  distension  of 
the  abdomen,  should  be  to  exclude  external  strangulated 
hernia,  not  merel contenting  ^'oiirself  with  examining  the 
femoral  and  inguinal  rings,  but  also  making  a  careful 
search  in  the  less  common  situations  of  hernia,  as  the  obtu- 
rator foramen  and  sciatic  notch.  Should  there  be  any 
fulness,  or  the  least  suspicion  of  strangulation  in  any 
of  these  regions,  an  exploratory  incision  should  be  made. 
Having  satisfied  yourself  of  the  absence  of  external  her- 
nia, you  should  next  carefully  examine  the  abdomen  by 
inspection,  palpation,  and  percussion,  and  explore  the 
rectum  and  vagina  with  the  finger ;  whilst  the  former 
canal  may,  in  some  instances,  be  further  examined  by 
carefully  passing  a  long  cncma-tTibc  or  even  by  intro- 
ducing "the  whole  hand.  Should  a  hernia  be  discovered 
exhibiting  well-marked  local  signs  of  strangulation,  or 
on  introducing  the  finger  into  the  rectum  a  stricture  be 
felt  or  tlio  bowel  be  found  loaded  witli  hardened  fneces. 
or  blood  and  slime  escape  from  the  anus  and  a  sausage- 
shaped  tumour  be  detected  in  tlio  abdomen  or  rectum, 
the  diagnosis  of  strangulated  hernia,  stricture  of  the 
rectum,  impaction  of  hardened  fa>ces  and  intussusception 
respectively  can  be  rciidily  made.    But  when,  on  the 
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other  hand,  the  hernial  rings  are  found  free,  the  rectnm 
empt3\  and  nothing  can  be  felt  in  the  abdomen,  the 
difficulty  of  localizing  the  cause  of  the  obstruction  is 
great,  and  even  after  the  most  careful  examination  and 
thoughtful  consideration  of  the  symptoms  it  may  only 
be  possible  to  arrive  at  an  approximate  guess  as  to  the 
natiu'e  of  the  case.  Thus,  if  the  symptoms  are  acute, 
the  obstruction  will  probably  be  due  to  some  form  of 
internal  strangulation  or  to  a  volvulus ;  but  it  must 
not  be  lost  sight  of  that  it  may  be  due  to  peri-typhlitis, 
acute  enteritis  or  peritonitis,  or  possibly  to  the  impaction 
of  a  gall-stone.  If  the  sjmiptoms  are  chronic  it  may  be 
due  to  stricture  in  the  upper  part  of  the  rectum  or  lower 
part  of  the  colon,  malignant  disease  of  the  omentum  or 
intestine,  or  chronic  peritonitis.  If  acute  sjonptoms  have 
been  engrafted  on  chronic,  it  may  then  be  caused  by  the 
impaction  of  feoces  above  a  stricture,  peritonitis  following 
perforation  above  a  stricture  or  impaction  of  a  foreign 
body  in  the  vermiform  appendix,  typhlitis,  or  peri- 
typhlitis. Although  it  may  be  impossible  to  make  a 
diagnosis,  the  following  considerations  may  help  us. 
Thus,  if  the  onset  of  the  symptoms  is  sudden  and  the 
patient  is  an  infant  or  a  young  child,  the  cause  of  the 
obstruction  will  probably  be  intussusception  or  peritonitis. 
If  the  patient  is  elderly  or  middle-aged,  and  the  symptoms 
are  chronic,  malignant  stricture  or  impaction  of  fteces  is 
the  most  probable  cause.  In  middle  age  intussusception 
is  rare.  The  tendency  to  vomit  is  in  proportion  to  the 
nearness  of  the  obstruction  to  the  stomach,  the  tightness 
of  the  constriction,  and  the  persistence  with  which  food 
or  fluid  has  been  taken  by  the  mouth.  Early  vomiting 
implies  tightness  of  the  stricture ;  violent  retching  or 
bile-vomiting  points  to  gall-stones  ;  ftocal  vomiting  only 
occurs  when  the  obstruction  is  moderately  low  down. 
Vomiting  may  be  absent  in  the  case  of  obstruction  of  the 
colon  or  rectum.  Finally,  if  peristalsis  is  visible,  the 
case  is  almost  certainly  not  one  of  acute  peritonitis. 

1 .  In  impacted  fueces  there  may  be  a  history  of  previous 
constipation,  the  rectimi  will  probably  be  found  distended, 
or  motions  will  be  passed  on  the  use  of  enemata.  A 
.swelling  may  be  felt  through  the  abdominal  parietes,  and 
if  so  will  bo  soft,  and  can  perhaps  bo  indented  with  the 
fingers.  In  ohstruction  from  ;/n I /-stoves,  there  may  be 
pain  in  the  region  of  the  gall-bladder,  perhaps  jaundice  ; 
gall-stones  may  have  passed,  or  similar  attacks  have  been 
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previously  suffered  from,  and  the  bowels  may  liave  acted 
irregularly.  The  vomiting  is  gastric  or  bilious,  and  is 
attended  with  violent  retching, 

2.  In  internal  strangulation  the  attack  is  veiy  sudden, 
and  is  probably  attributed  to  a  strain ;  the  pain  is  intense, 
and  is  referred  to  one  spot,  or  to  the  umbilicus  ;  vomiting 
comes  on  early ;  the  constipation  is  sudden ;  there  js  no 
desire  to  def  tecate  ;  the  lu'ine  is  scanty ;  there  is  no  visible 
peristalsis ;  no  tumour  can  be  felt ;  there  is  no  htemor- 
rhage  from  the  bowel ;  and  no  tenesmus.  There  is  pro- 
bably a  history  of  some  disease  which  might  produce 
bands  of  adhesions,  as  peritonitis  or  tjqDhoid  fever ;  or 
there  may  have  been  previous  attacks  of  abdominal  ob- 
struction with  intervals  of  perfect  health. 

3.  In  volvulus,  the  signs  are  similar  to  the  foregoing, 
but  if  anything  still  more  severe. 

4.  In  intussusception,  when  acute,  there  is  a  discharge 
of  mucus  and  blood  from  the  anus ;  the  abdomen  is  not 
much  distended  ;  the  abdominal  parietes  are  usually  lax. 
and  through  them  a  sausage-shaped  tumour,  doughy  to 
the  feel,  hardening  on  handling,  and  perhaps  changing 
its  position  from  day  to  day  may  be  detected ;  and  the 
invaginated  bowel  can  possibly  be  felt  in  the  rectum. 
Collapse  soon  occurs.  When  chron  ic,  there  may  have  been 
attacks  of  localized  pain  lasting  for  months  before  stran- 
gulation occurs,  the  patient  having  been  in  good  health 
in  the  intervals.  There  is  straining  and  tenesmus ;  the 
constipation  is  not  complete  ;  vomiting  is  absent  or 
intermittent ;  the  distension  is  not  marked  ;  and  collapse 
does  not  come  on  till  the  end.  The  tumoiu-  will  have 
characters  similar  to  those  mentioned  above. 

o.  In  stridurc  the  patient  is  usually  old  or  middle 
aged ;  tlie  symptoms  come  on  very  insidiously  :  there  are 
alternating  attacks  of  constipation  and  diarluva ;  the 
constipation  gradually  becomes  more  and  more  pro- 
nounced; the  motions  arc  probably  lumpy  {.^n/hahnis), 
])ipo-liko,  or  flattened;  dyspepsia  is  complainedof :  thepam 
is  dilTuseil  and  de])ends  upon  the  distension  of  the  abdo- 
men ;  the  distensinn  comes  on  slowly,  and  is  gi-eatest  ni 
the  flanks;  peristalsis  is  visible;  the  urine  is  copious; 
the  ]iulso  quiet ;  and  vomiting  only  occurs  late  in  the  case. 
Having  diagnosed  the  case  as  one  of  stricture,  the  next 
lioint  to  determine  is  whether  it  is  situated  in  the  sigmoi.l 
lloxure  or  ivctum,  and  consetiuontly  that  opening  the  de- 
scending w.lon  in  the  left  loin  or  the  sigmoid  flexure  m 
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the  left  groiu  -will  be  well  above  the  stricture ;  or  whether 
it  is  situated  in  the  descending  or  transverse  colon,  so  as  to 
necessitate  the  opening  of  the  ascending  colon.  To  begin 
with,  it  should  be  remembered  that  stricture  is  most  com- 
mon in  the  sigmoid  flexure  and  rectum,  next  in  tlie  colon, 
then  in  the  cascum,  and  is  very  rare  in  the  small  intestine ; 
indeed,  it  is  so  rare,  in  the  two  latter  situations,  that 
when  its  exact  position  is  not  known,  it  is  generally  safe 
to  assume  that  right  colotomj^  will  suffice.  Again,  if  the 
stricture  is  in  the  rectum  or  sigmoid  flexiu'e,  the  dis- 
tension will  be  ecxual  on  the  two  sides;  when  in  the 
descenfling  or  transverse  colon,  greater  on  the  right  than  on 
the  left  side.  The  amount  of  distension  on  the  two  sides 
may  be  more  accurately  estimated  by  the  cyrtometer  than 
by  mere  inspection  and  palpation.  If  a  clyster-pipe 
will  pass  for  some  distance,  say  a  foot  or  so,  and  a  large 
quantity  of  fluid  can  be  injected,  the  strictiu-e  is  probably 
high  up  ;  but  too  much  importance  must  not  be  attached 
to  this  sign,  as  the  clyster-ijipe  may  have  bent  upon  itself 
and  the  rectum  and  sigmoid  flexiu-e  are  often  very 
capacious.  Further,  something  may  at  times  be  learnt  by 
ausculting  the  colon  whilst  ■  the  injection  is  being  given, 
and  by  passing  the  whole  hand  into  the  rectum. 

6.  In  contractions  there  is  pain  of  a  paroxysmal  nature  of 
short  duration  and  of  frequent  occurrence ;  peristalsis  may 
not  be  visible  on  account  of  the  matting  together  of  the 
intestines,  but  giuglings  may  be  heard.  There  is  no 
vomiting  or  distension  except  during  the  attacks  of  pain. 
Constipation  is  not  complete  ;  deffiecatiou  is  painless  ;  the 
motions  are  not  compressed  or  pipe-like  as  in  stricture ; 
and  there  is  no  distension  in  the  flanks.  The  symptoms 
may  at  any  time  suddenly  become  acute. 

7.  In  acute  pcriloidtis  the  abdomen  is  distended  from 
the  first,  hard,  and  board-Like  ;  peristalsis  is  not  visible  ; 
the  ])ain  is  great  and  increased  on  the  least  pressure;  the 
pulse  is  small  and  wiry;  the  temperature  may  or  may 
not  bo  raised.  (See  Peritonitis,  p.  ;391).  There  will  pro- 
bably be  a  history  of  previous  a,ttacks  of  typhlitis  or  peri- 
typhlitis. 

For  the  signs  of  enteritis,  typhlitis,  and  peri-typhlitis, 
see  a  work  on  Medicine. 

Treatment.— Supposing  any  of  the  above  conditions  to 
have  been  diagnosed  with  tolerable  certainty,  the  indica- 
tions for  treatment  will  bo  rendered  fairly  intolli"-il)le. 
"VVhere  no  diagnosis,  however,  can  be  made,  the  troatinent 
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must  at  first  be  expectant.  Thus  in  acute  cases,  nothing 
should  he  given  by  the  mouth  save  small  pieces  of  ice  to 
suck,  and  the  patient  should  be  placed  under  the  influence 
of  mor^jhia  injected  subcutaneously.  An  enema  may  be 
given,  but  purgatives  must  of  course  be  avoided.  If  relief 
is  not  soon  obtained,  laparotomy  must  be  jierformed,  and 
the  abdomen  explored  ;  or  if  the  patient's  condition  is  such 
as  not  to  allow  of  this,  the  abdomen  may  be  opened,  and 
the  first  piece  of  distended  intestine  that  presents,  secured 
to  the  edges  of  the  wound,  and  opened  (Enterotomij).  In 
chronic  cases,  the  diet  should  be  restricted,  only  small 
quantities  of  the  most  digestible  food  being  given  at  a 
time,  and  as  soon  as  an  accurate  diagnosis  can  be  made, 
measiu-es  should  of  coru'se  be  taken  for  relieving,  if  prac- 
ticable, the  obsti-uction. 

1.  In  impacted  fceces,  when  medical  means  and  enemata 
have  failed,  the  rectum  may  reqiiire  clearing  with  a  scoop 
or  other  suitable  instrument.  In  obstruction  from  im- 
pacted (jail-stones  or  other  foreign  bodies,  after  the  visual 
remedies  have  been  unsuccessful,  the  abdomen  may  be 
opened,  and  the  gall-stone  or  foreign  body  removed 
thrcrugh  an  incision  in  the  intestine,  or  else  made  to  pass 
by  gentle  manipulation  through  the  ileo-cfecal  valve. 
The  incision  should  be  made  in  the  longitudinal  axis  of 
the  gut  and  be  afterwards  united  by  Lemberfs  sutiu-e. 
Or  should  the  walls  of  the  gut  be  softened  by  ulceration, 
a  portion  of  the  intestine  may  be  resected  or  an  artificial 
anus  estabhshed  by  sewing  the  gut  to  the  abdominal 
wound. 

2.  In  ■internal  strangulation,  laparotomy  is  the  only 
procedure  of  any  avail,  and  ought,  like  herniotomy,  to  be 
undertaken  early  and  not  merely  as  a  last  resoiu'ce  (see 
Laparotomy). 

3.  In  volvulus  of  the  sigmoid  flexure,  opium  or  mor- 
phia and  an  enema  should  be  given ;  or  if  tliere  is  great 
distension,  the  inflated  coil,  according  to  Treves,  should  be 
punctured  through  the  abdominal  parietes.  By  these 
moans  the  intestine  has  in  some  cases  become  untwisted. 
Opening  the  abdomen,  except  for  volvulus  of  the  intestine 
other  than  the  sigmoid  flexure,  is  said  not  to  do  any  good, 
owing  to  the  tendency  of  the  coil  to  become  re-twisted. 

4.  In  iidussnscrpiion.  when  acute,  copious  injections 
of  warm  water  or  inflations  of  air,  inversion  of  the  ]iatient, 
and  massage  of  the  abdomen,  slioidd  be  tlioroughly  tried 
under  chhiroform,  all  care  being  taken  not  to  rupture  the 
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intestines.  In  the  meantime,  opium  slioiild  be  given  in 
doses  suitable  to  the  age  of  the  jjatieut,  and  food  withheld. 
These  means  failing,  laparotomy  must  be  j)erformed  If 
the  signs  of  strangulation  are  well  marked,  too  much  tjme 
should  not  be  lost  in  trying  injections,  &c.,  lest  the  bowel 
become  so  damaged  as  to  render  the  j^i'osj^ect  of  success 
hopeless.  In  cltronic  cases,  although  there  is  less  need 
for  early  operative  interference  than  in  acute  as  the  bowel 
may  remain  incarcerated  for  some  time  before  becoming- 
strangulated,  it  shoidd  not  be  delayed  too  long,  lest  the 
intussuscepted  portion  become  adherent  to  the  sheath. 
Should  it  aj^pear  probable  that  this  has  already  happened, 
two  courses  are  open  :  either  to  explore  the  abdomen  and 
25erform  enterectomy ;  or  to  keep  the  patient  under  the 
influence  of  opium  in  the  hope  that  the  intussuscepted 
portion  may  slough  off  and  be  passed  2>er  anion.  In 
infants  intussuscejition,  uidess  relieved  hj  injections,  in- 
flations, &c.,  or  by  operative  means,  may  be  said  to  be 
invariably  fatal. 

5.  For  stricture  of  ilie  larr/e  infesfine,  left  lumbar  or  in- 
guinal colotomy  should  be  performed  when  the  obstruction 
is  in  the  rectum  or  lower  part  of  the  sigmoid  flexure,  and 
right  colotomy  when  in  the  ti'ansverse  or  descending  colon. 
Should  the  strictured  ^^ortion  be  come  upon  in  performing 
the  operation,  it  maj',  if  the  disease  is  localized,  be  cut  out 
(cfiledomij)  and  the  bowel  secured  to  the  wound,  or  the  two 
portions  of  bowel  imited  by  suture.  In  striditre  of  the 
small  iiitestive,  enterotomy  may  be  laerformed  as  a  palliative, 
or  under  suitable  conditions,  enterectomiy,  but  only  where 
signs  of  obstruction  are  present,  and  where  palliative 
treatment  by  medical  means  has  been  previously  em- 
ployed. 

6.  In  contractijiris,  where  the  intestines  are  matted 
together  by  chronic  peritonitis  or  cancer,  when  medical 
means  have  failed,  enterotomy  may  prove  of  temporary 
henetit  by  relieving  the  distension. 

7.  The  treatment  of  amJi-  iicriiimiliti  is  given  at  page 
:]92.  V(iv  an  account  of  tlie  treatment  of  typhJitis  and 
)ieriti/pJi/ilis  a  work  on  Medicine  must  bo  consulted. 
Should,  liowever,  tlie  inflammation  tevnn'nate  in  sup- 
jmration  and  an  abscess  form,  it  should  be  opened  and 
drain(xl,  or  should  such  an  abscess  burst  into  the  general 
poritoiK!al  cavitj',  the  iieritoneum  should  l)e  wa.shed  out. 
The  a])pendix,  if  Found  inflamed,  plugged  with  a  foreign 
body,  ulcerati'd  or  gangrenous,  should      innpuiated,  and 
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the  stump  sutured  by  Lembert's  method.  '^Mion  it 
appears  that  reciuTing  attacks  of  typhlitis  are  due  to 
mischief  in  the  appendix,  the  question  of  removing  the 
appendix  after  the  acute  attack  has  subsided  may  be 
raised. 

LAPAROTOiiY,  or  oj^ening  the  abdomen,  is  an  operation 
that  may  be  required  for  the  purpose  of  exploring  in 
doubtful  cases  of  intestinal  obstruction,  or  for  the  relief 
of  volvulus,  strangulation  of  the  intestines  by  bauds  or 
diverticula,  intussusception,  reduction  of  hernia  en  masse, 
&c.  Make  an  incision  in  the  middle  line  of  the  abdomen, 
midway  between  the  pubes  and  umbilicus  (Fig.  224  a),  and 


I'lO.  22-1. — Lines  of  incision  in  ceit^iin  ojierations  on  tlic  aliilonicn. 
A.  Lii|)arotoniy,  Dvariotoniy.  )!.  8upni-iuiliic  cystotomy.  c. 
Liyalurc  of  c.xtoinal  iliac  artery,  j).  Inguinal  colotoniy.  k. 
yasti-ostoniy.    v.  Cholccystotoniy. 

having  exposed  tlio  peritoneum  and  stopped  all  hivmor- 
rhagc,  carefully  o])en  the  poritonenl  cavity  on  a  director, 
t-'ome  Surgeons  advise  that  the  incision  should  be  limited 
and  only  long  enough  to  at  first  admit  one  or  two  fingers  ; 
others  that  it  .should  bo  suHiciently  long  to  at  once  allow 
the  passage  of  the  whole  liiuid.  I'ass  one  or  two  fingers 
or  the  whole  hand  into  the  abdominal  cavity  and  first 
explore  the  hernial  rings  from  within,  and  if  these  arc 
free  the  region  of  the  ciecinn,  taking  care  to  prevent  the 
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intestines  from  protuding  by  placing  over  them  a  warm 
flat  sponge.  If  the  ca?cum  is  found  distended,  the  obstruc- 
tion must  be  in  the  large  intestine.  Carry  your  fingers 
or  hand,  therefore,  along  the  course  of  the  colon  imtil 
the  obstruction  is  met  with.  If,  on  the  other  hand,  the 
ca?cum  is  empty,  the  obstruction  must  bo  in  the  small 
intestine.  Pass  your  fingers  or  hand  in  this  case  into  the 
pelns,  and  search  for  an  empty  loop  of  intestine  below  the 
obstruction  and  follow  the  intestine  till  the  obstruction  is 
discovered. 

(rt)  If  a  loop  of  intestine  is  found  strangulated  in  one 
of  the  hernial  rings,  or  in  a  hole  in  the  mesentery,  it 
must  be  released  from  within  the  abdomen,  dividing  any 
stricture  if  necessary.    (&)  If  a  volvulus  is  discovered  an 
attempt  must  be  made  to  untwist  it.    (c)  If  a  Imnd  is  met 
with  it  must  be  divided.    (</)  If  a  large  diverticulum  is 
the  cause  of  the  obstruction  it  must  be  cut  across  and  the 
bowel  end  united  by  Lembert's  suture,    {c)  If  a  small 
diverticulum  is  producing  the  constriction  it  must  be 
severed  and  the  two  ends  ligatured.    Should  the  intes- 
tine give  way  m  dividing  the  obstructing  band,  &g  ,  or 
have  already  given  way-if  the  perforation  is  small  and 
the  coats  are  m  a  fairly  healthy  condition,  the  woimd  in 
the  intestine  may  be  closed  by  suturing  the  edges  of  it 
together  m  the  way  described  under  wounds  of  the  intes- 
tine.   Where,  however,  the  coats  are  in  an  inflamed  or 
sloughy  concbtion,  an  artificial  anus  may  be  made  bv 
bringing  the  damaged  part  of  the  intestine  out  of  the 
wound  and  securing  it  to  the  abdominal  parietes  ;  or  the 
diseased  portion  may  be  cut  away  together  with  a  wedge- 
shaped  piece  of  mesentery,  and  the  upper  and  lower 
portions  of  intestine  sutured,  either  to  the  edges  of  the 
wound  m  the  parietes,  or  better  to  each  other,  in  the  way 
described  under  cnterectomy.    The  choice  of  operation 
wUl  here  depend  m  gi'eat  part  on  the  patient's  general 
condition    as  it  is  only  in  exceptional  cases  wliere  the 
powers  ol  the  patient  arc  well  maintained,  that  he  would 
be  able  to  stand  tho  shock  of  the  prolonged  operation 
necessarily  requu-ed  to  unite  the  two  portions     (  f)  If  an 
intussusception  is  discovered  an  endeavour  must  bo  made 
to  reduce  it ;  not  by  trying  to  draw  tho  intussusceptod 
portion  out  of  the  sheath,  which  would  endanger  the 
integrity  of  tho  coats,  but  rather  by  kneading  it  and 
pressing  it  out  from  below.    If  the  in  (lammatorv  clianges 
already  described  under  intussusception  have  advanced  to 
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such,  a  stage  as  to  render  an  attempt  at  reduction  of  the 
intussusception  unadvisable  or  impossible,  three  coui-ses 
are  open  :  to  leave  it  to  nature,  in  the  hope  that  the  mtus- 
suscepted  portion  may  slough  away  and  be  passed  per 
anum ;  to  secure  the  intestine  above  the  intussusception 
to  the  abdominal  parietes,  and  thus  forni  an  artificial  anus ; 
or  to  cut  out  the  intussusceptod  portion  and  unite  the 
upper  and  lower  portions  of  the  intestine  to  the  abdominal 
parietes,  or  to  each  other,  as  in  enterectomy.     The  right 
coiu-se  to  pursue  will  depend  upon  the  general  condition 
of  the  patient,  the  state  of  the  bowel  at  the  seat  of  intus- 
susception, its  amount  of  distension  above,  and  the  length 
of  the  intussusception.    Usually  it  will  be  best  to  cut 
away  the  intussusceptod  portion  and  unite  the  portions  of 
intestine  above  and  below  to  the  wound  in  the  abdominal 
parietes.    But  space  vdll  not  pennit  of  an  adequate  dis- 
cussion of  this  difficult  question.    After  any  of  the  above 
operations  the  abdomen  should  be  carefully  cleansed  by 
irrigation  with  warm  and  weak  antiseptics,  any  excess 
of  fluid  pressed  out,  and  the  wound  closed  m  the  way 
described  under  Ovariotomy.    (</)  If  the  obstruction  is 
found  to  depend  on  a  peritvphlitic  abscess  or  acute 
peritonitis  a  drainage  tube  should  be  placed  m  the  wound 
in  the  abdominal  parietes,  after  the  abscess  or  peritoneal 
cavity  has  been  washed  out. 

Enterotomy,  or  N^laton's  opekatiox,  consists  in 
opening  the  abdomen  by  a  short  incision  m  the  middle 
line  or  in  the  right  or  left  groin,  seizing  the  first  piece  ot 
distended  intestine  that  presents,  and  securing  it  to  the 
wound  by  a  double  row  of  sutures  and  then  ()]iemng  it.  it 
is  employed  in  cases  where  the  diagnosis  of  the  situation 
of  the  obstruction  is  uncertain,  or  where  it  appears  pro- 
bable that  it  is  in  the  small  intestine  or  too  high  in  the 
colon  to  be  relieved  by  right  colotomy,  when  the  patient  s 
condition  is  such  that  the  severe  shock  and  the  prolonged 
manipulation  that  necessarily  attends  laparotoinv  (the 
operation  otherwise  indicated)  would  probably  be^ fatal. 
It  may  also  be  oin]iloved  in  cases  of  obstruction  due  to 
contractions  consetiucint  upon  the  niatting-togothor  of  the 
.small  intestines  from  chronic  inflammation,  cancer  cVc. 
It  should  be  thoroughly  imderstood  liowever,  that  the 
operation  is  onlv  inttmded  to  rebeve  the  distension  of  he 
intestines  and  prevent  their  rupture.  It  does  not  attack 
the  seat  of  obstruction.  l^ut  by  rebcving  the  a.  utc 
symptoms  it  may  give  time  for  a  diagnosis  in  doubtiul 
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cases  to  be  arrived  at ;  and  the  patient's  condition  after  it 
may  so  far  improve  as  to  allow  of  a  more  radical  com-se 
of  treatment  being  undertaken  on  a  future  occasion. 

ExTEEECTOMY  Consists  in  opening  the  abdomen  and. 
excising  a  portion  of  the  small  intestine.  It  may  be 
required  for  ii-reducible  intussusception,  epitheUomatous 
stricture,  gangrene  from  strangulation  by  bands,  the 
closm-e  of  ftecal  fistuh-x?,  wounds  of  the  intestine,  &c.  It 
may  be  done  in  two  ways: — 1.  Open  the  abdomen  as  in 
laparotomy  ;  rkaw  the  portion  of  intestine  to  be  removed 
well  out  of  the  wound,  and  pack  it  roiuid  with  moist 
antiseptic  gauze  ;  clamp  or  compress  with  the  fingers  the 
intestine  above  and  below  to  prevent  the  escape  of  fa?ces  ; 
cut  out  the  diseased  or  damaged  part  together  with  a 
wedge-shaped  piece  of  the  mesentery;  tie  all  bleeding 
^•essels  ;  imite  the  mesentery  by  sutures,  and  seciu'e  both 
the  proximal  and  distal  portions  of  the  intestine  to  the 
wound  in  the  abdominal  parietes  bj-  sutures.  2.  After  the 
mesentery  has  been  sutured  unite  the  two  portions  of 
intestine  by  sutures  (Lembert's  method,  see  page  389), 
so  as  to  bring  the  serous  surfaces  into  contact ;  and  then 
drop  the  imited  intestine  back  into  the  abdomen.  The 
first  method  is  the  one  commonly  best  adapted  for  cases  of 
abdominal  obstruction,  as  it  allows  the  distended  gut  to 
empty  itself,  and  takes  less  time  to  perform.  Further,  as 
the  gut  above  is  usuaUy  distended  wliilst  that  below  the 
damaged  part  is  contracted,  it  is  difficult  to  unite  the  two 
portions,  and  their  walls,  moreover,  are  inflamed  and  not 
m  a  favoiu-able  condition  for  rmion.  When  the  first 
rnethod  has  been  employed  a  subsequent  attempt  to  restore 
the  continuity  of  the  intestine  may  be  made  by  destroying 
the  spur-like  projection  between  the  upper  and  lower 
portions  by  Dupuytren's  enterotoine,  and  uniting  the 
coats  by  sutures.    See  Artificial  Anus. 

LuMBAK  coLOTOMY  is  the  Opening  of  the  colon  in  the 
left  lumbar  region  {CaUisen's  oijeration),  or  in  the  rio'ht 
(Amumd's  operation).  The  former  should  be  chosen  when 
the  disease  is  in  the  rectum  or  lower  part  of  the  sigmoid 
flexure  ;  the  latter  when  there  is  any  doubt  whether  it  may 
not  bo  m  the  transverse  colon.  That  on  the  left  side  the 
common  operation,  need  only  l)o  described.  Place  tho 
patient  on  his  right  side,  slightly  inclining  towards  his 
lace,  with  pillows  under  his  abdomen,  or  beneath  his  loin, 
m  order  to  make  his  left  side  proniimuit.  The  outer 
border  ol  tli-  cpiadratus  luiuboruiii,  tlieguidcto  the  colon, 
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should  then  be  marked  :  its  outer  border  is  situated  half 
an  incli  posterior  to  a  point  midway  bet-«-een  tlie  anterior 
superior  and  posterior  superior  spines  of  the  iliurn.  Then 
make  an  incision  about  four  inches  long  between  the  last 
rib  and  crest  of  the  ilium  from  the  erector  spinte  obliciuely 
outwards  and  downwards.  Divide  the  skin,  fascia,  and 
various  layers  of  muscles,  viz.  ,the  latissimus  dorsi,  external 
oblique,  internal  oblique,  and  transversalis,  and  the  trans- 
versalis  fascia  on  a  director  (Fig.  225),  and  the  quadratus 

lumborum  will  now  be  exposed  at 
the  inner  part  of  the  woimd,  and 
may  be  known  by  its  fibres  run- 
ning upwards  and  inwards.  When 
the  colon  is  distended  it  will  bulge 
in  the  wormd;  when  contracted, 
however,  it  maj'  be  sought  in  the 
wound  by  carefully  scratching 
through  the  fatty  tissue  covering 
it  with  two  pairs  of  dissecting  for- 
ceps. If  there  is  much  difficulty 
in  finding  it,  pass  a  small  catheter, 
if  practicable,  though  the  stric- 
ture, and  inflate  the  colon.  The 
Fig.  -l-Ib. — Diagram  of  colon  may  be  distingaiished  from 
parts  (lividcif  in  left  the  peritoneum,  which  sometimes 
lumbar  colotomy.  presents  in  the  wound,  by  its  situa- 

tion immediately  external  to  the 
quadratus  lumborum  and  below  the  kidney;  hy  the 
presence  of  the  longitudinal  bands  of  muscular  fibres  ; 
by  the  thickness  of  its  coats  on  nipping  it  up  by  the 
fingers ;  and,  at  times  by  in  this  way  feeling  scybalous 
masses  of  fteces  in  its  interior.  The  peritoneum,  on  the 
other  hand,  may  generally  bo  known  by  the  absence 
of  the  above  characters,  and  if  it  is  ni]i]icd  up,  by  the 
intestine  being  felt  to  slip  away  from  between  the 
fingers.  Having  found  the  colon,  secure  it  to  the  skin. 
This  is  usually  done  bypassing  a  silk  sutiu-e  by  means 
of  a  curved  needle  on  a  liandle,  first  through  the  skm, 
then  through  the  bowel,  and  then  through  the  skin  on  the 
opposite  side  of  the  wound,  and  repeating  tlu;  procedure 
at  the  other  end  of  the  wound.  The  liowel  is  then  .ipened 
in  a  longitudinal  direction,  the  loops  of  .suture  by  which  it 
is  transfixed  hooked  out  by  the  finger  and  divided,  and 
the  liowe  1  secured  to  the  integument  by  the  four  .sutures 
thus  formed.  A  better  and  more  conveuient  way  of  passing 
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the_  sutures,  vrhich.  should  then  be  of  wire,  is  by  Smith's 
cleft  palate  ueedle.  If  this  is  used  a  series  of  sutures  ai-(- 
passed,  first  through  the  skin,  and  then  through  the  wall 
of  the  bowel,  and  tied  before  the  bowel  is  opened.  Should 
the  peritoneal  cavity  be  opened  by  mistake,  it  must  be 
carefully  closed  by  sutm-e  before  the  incision  is  made  into 
the  colon. 

Some  perform  colotomy  in  two  stages,  like  gastrostomy; 
but  if  the  operation  is  carefully  done  in  the  way  described 
above,  such  is  hardly  necessary.  The  bowels  should  be 
kept  at  rest  by  means  of  o]iium  for  foiu-  or  five  days,  and 
no  food  given  by  the  mouth  for  twenty-four  hoiu-s. '  An 
enema  may  subsequently  be  required  if  the  bowels  do  not 
act  spontaneously.  It  may  also  become  necessary  to  clear 
that  portion  of  the  bowel  which  is  beyond  the  wound. 
Indeed  it  has  been  proposed  to  close  completely  this  part 
of  the  bowel  by  operation  so  as  to  prevent  fieces  passino- 
down  it.  J.  o 

IxGuiXAL  COLOTOJIY  is  the  Operation  of  openino-  the 
sigmoid  flexiu'e  of  the  colon  in  the  left  loin  (Liffre's  opera- 
tion) It  has  been  much  employed  of  late  in  place  of 
lumbar  colotomy,  especially  for  carcinoma  of  the  rectiun 
before  distension  of  the  colon  consequent  on  the  strictm-e 
has  occurred.  _  The  chief  advantages  claimed  for  it  are  ■ 
1,  that  there  is  less  difficulty  in  finding  the  gut  -  2  that 
there  is  less  danger  of  peritonitis,  in  that,  as  the  peritoneum 
has  to  be  opened,  all  proper  precautions  can  be  taken  ;  3 
that  the  wound  is  more  superficial,  and  consequently 
there  is  less  risk  of  infiltration  of  the  tissues  and  septic 
poisoning ;  and  4,  that  the  groin  is  a  more  convenient  situa- 
tion for  an  anus  than  the  loin.  An  oblique  incision  (Fio.. 
224  d)  about  two  inches  long  is  made  one  inch  from  the 
anterior  superior  iliac  spine  at  right  angles  to  a  line 
drawn  from  the  umbilicus  to  the  iliac  spine,  one  inch  of 
the  incision  being  below  and  one  inch  above  the  line 
J  )ivido  the  skm,  superficial  and  deep  fascia,  muscles  fascia 
transversalis,  and  peritoneum  on  a  director.  If  the  snt 
does  not  present  in  the  wound  carefully  search  for  it  with 
the  fingers  It  may  be  known  by  the  longitudinal  bands  of 
muscular  fibres,  by  the  ap]iendices  epijjloicfe,  and  bv  its 
nicscntery  running  to  the  left,  whereas  that  of  tho  small 
intes'tmo  runs  to  the  right.  Having  found  the  colon 
etitch  the  parietal  peritoneum  to  the  skin,  and  then 
secure  the  gut  to  the  parietal  peritoneum  by  sutures 
passed  through  only  the  peritoneal  and  muscular  coats 
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Apply  an  antiseptic  dressing,  and  at  the  end  of  some 
days,  -when  adhesions  have  had  time  to  form,  cautiously 
open  the  gut.  Some  surgeons,  for  the  purpose  of  forming 
a  spur,  and  thus  preventing  the  fteces  from  going  down 
the  distal  end  of  the  Intestine,  draw  the  gut  forward  by  a 
ligature  passed  through  the  uiesenteiy. 

OPEBATIO^^S  AT  TIMES  REQUIRED  FOR  CERTAIN  DISEASES 
OF  THE  LIVER,  GALL-BLADDER,  STOilACH,  ^VXD  SPLEEX. 

Aspiration  of  the  liver  may  be  required  for  the 
purpose  of  diagnosis  In  the  case  of  a  sus2)ected  hydatid 
cyst  or  abscess  In  the  liver,  or  for  the  removal  of  the 
fluid  from  a  hydatid  cyst.  Having  thoroughlj-  cleansed 
the  skin  with  an  antiseptic  and  placed  the  patient.  If 
nervous,  under  an  anresthetlc,  introduce  the  aspirating 
needle  at  the  most  prominent  part  of  the  swelling,  taking 
care  to  avoid  the  colon  and  Intestines,  ,'^^^len  operating 
for  hydatids  stop  the  aspiration  if  blood  escaj^es.  If  the 
patient  becomes  faint,  or  If  violent  cough  comes  on. 
Otherwise  continue  the  aspiration  till  the  cyst  Is  ex- 
hausted. On  the  removal  of  the  needle  place  an  antiseptic 
pad  over  the  wound.  The  operation  is  not  free  from 
danger,  several  patients  having  died  suddenly  on  the  in  • 
troductlon  of  the  needle,  apparentlj"  in  some  cases  from 
plugging  of  the  pulmonary  vein  bj-  a  portion  of  a 
hydatid  that  has  escaped  into  the  circulation  through  a 
wound  of  one  of  the  hepatic  veins. 

Incisiox  of  the  liver  may  be  required  for  evacuating 
a  hydatid  cyst,  or  abscess.  Make  an  Incision  over  the 
most  prominent  part  of  the  swelling,  and  having  divided 
the  abdominal  parietcs  and  stopped  all  bleeding,  open 
the  abdominal  ca\'ity.  If  the  liver  is  adherent  to  the 
abdominal  walls  carefully  Incise  It,  first  Introduciug  an 
asplratlng-needle  to  determine  the  situation  of  tlie  pus. 
If  non-adhcront  the  liver  may  bo  stitclicd  to  the  abdommal 
wall  and  an  aspirator  introduced  to  determine  the  situa- 
tion of  the  cyst  or  abscess,  and  the  liver-substance  theu 
Incised.  Or  "the  opening  of  the  cyst  or  abscess  may  bo 
delayed  till  tho  liver  has  become  adherent  to  the  parietes. 
Groat  care  should  be  taken,  if  tho  cyst  or  abscess  is 
opened  at  once,  to  prevent  any  fluid  or  pus  escaping  into 
the  peritoneal  cavitv,  and  the  strictest  antiseptic  precau- 
tions should  of  cour.sc  be  observed.  I  'lacc  a  drain  tube  m 
the  wound  and  apply  antiseptic  dressings. 
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Tappixg  the  abdomen  for  ascites  should  be  done  in 
the  linea  alba,  midway  between  the  umbilicus  and  the 
pubes  (Fig.  224  a).  The  bladder  having  been  emptied,  a 
small  incision  should  be  made  through  the  skin,  and  the 
trocar  and  cannula,  with  a  tube  attached  to  convey  the 
fluid  into  a  vessel,  should  be  thrust  into  the  abdomen. 
The  fliud  should  be  drawn  off  slowly,  and  a  many-tailed 
bandage,  previously  passed  round  the  body,  gradually 
tightened  as  the  fluid  flows,  in  order  to  keep  up  pressui-e 
on  the  abdominal  vessels,  and  so  prevent  sjmcope. 

Cholecystotomy  is  the  opening  and  draining  of  a  dis- 
tended gall-bladder,  consequent  upon  the  impaction  of  a 
calculus  in  the  cystic  duct.  Make  an  incision  in  the  linea 
semilimaris,  beginning  about  two  inches  below  the  costal 
cartilages  (Fig.  224  f).  Having  divided  the  abdominal 
parietes  and  stopped  all  bleeding,  open  the  peritoneum 
-Search  for  the  gall-bladder  with  the  finger  if  it  does  not 
present  m  the  wound,  and  bring  it  to  the  surface.  Pack 
the  woiuid  with  sponges  to  prevent  any  fluid  escaping 
into  the  peritoneal  cavity,  and  introduce  an  aspirator- 
needle  into  the  gall-bladder,  which,  as  the  fluid  escapes, 
should  be  well  drawn  into  the  wound.  Enlaro-o  the 
opening  m  the  gall-bladder  and  remove  any  gall-stones 
tonnd  loose.  If  a  stone  is  found  impacted  "in  the  cystic 
duct,  extract  it  if  possible,  by  forceps,  by  gentle  manipu- 
lation with  the  fingers  m  the  abdomen,  by  careful  crushing 
with  padded  forceps,  or  by  chipping  off  fragments  as  it 
lies  m  the  duct.  Secure  the  edges  of  the  aperture  in  the 
gaU- bladder  to  the  abdominal  wall  by  sutures  with  its 
peritoneal  coat  well  in  contact  with  the  parietal  perito- 
neum ;  leave  a  dram-tube  in  the  gall-bladder  ;  and  close 
the  rest  of  the  abdominal  wound  in  the  way  alreadv 
described.  _  The  biliary  fistula  thus  left  will  close  in  a 
few  weeks  if  the  cystic  duct  has  been  cleared. 

Cholecystectomy,  or  extirpation  of  the  gall-bladder 
may  bo  required:  1,  where  perforation  following  suppura- 
tion and  ulceration  has  occiuTed,  and  the  coats  are  found 
too  softened  to  admit  of  sutiu'e  ;  and  2,  where  chole- 
cystotomy IS  indicated,  but  on  opening  the  abdomen  the 
gaU-bladdcr  IS  found  so  contracted  that  its  fundus  cannot 
be  drawn  into  contact  with  the  abdominal  walls  without 
teanng  it.  Make  an  incision  similar  to  that  for  chole- 
cystotomy prolonging  it  or  dividing  the  muscles  trans- 
versely a  h  tie  below  the  ribs  if  more  room  is  roquu-ed 
Having  well  packed  the  wound  with  sponges  to  prevent 
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blood  escaping  into  tlie  general  peritoneal  cavity,  dissect 
the  gall-bladder  from  the  liver,  clamping  or  tjing  any 
bleeding  vessels,  divide  the  cystic  duct  between  two  liga- 
tm-es,  cleanse  the  wound,  remove  the  sponges,  and  unite 
the  aljdominal  walls  in  the  usual  way. 

PyLORECTOMY,  GASTEO-EXTEROSTOilY,  DUOBEXOSTOilY 
AND  JEJUNOSTOliY. — Pylorectomy,  or  the  operation  of 
removing  the  pylorus  for  carcinoma,  and  uniting  the 
severed  duodenum  to  the  stomach  by  sutiu-e ;  and  the 
substitutes  for  this  operation,  viz.  ■.—(jastro-enterostomy,  or 
the  operation  for  forming  a  fistula  between  the  stomach 
and  small  intestine  to  allow  fluids  to  pass  out  of  the 
stomach ;  and  duodenostomy  and  jejunostomy,  or  the 
operations  for  forming  an  artificial  opening  into  these 
portions  of  the  small  intestine  respectively,  have  hitherto 
been  attended  with  such  fatal  results,  and  are  so  rarely 
justifiable  that  they  are  not  here  fiu-ther  described. 
iSTeither  is  the  operation  of  opening  the  stomach,  secimng 
it  to  the  abdominal  walls,  and  then  scraping  away  with  a 
cra-ette  portions  of  the  carcinoma  blocking  the  pylorus ; 
although  from  the  success  attending  it  as  a  palliative  in 
the  few  cases  in  which  it  has  been  done  it  is  possible  that 
it  will  take  the  place  of  the  above-mentioned  operations. 

Splenectomy,  or  extirpation  of  the  spleen  may  be 
required  for  rupture  of  the  viscus,  and  for  some  cases  of 
hypertrophy.  An  incision  is  made  cither  in  the  linca 
aiba,  the  linea  semilunaris,  or,  still  further  to  the  left, 
and  the  spleen  having  been  thoroughly  exposed,  adhe- 
sions carefully  broken  do^ai,  and  the  organ,  if  enlarged, 
drawn  out  oi'  the  wound,  the  pedicle  is  transfixed  in 
several  places,  and  the  ligatures  interlocked  and  tied.  The 
iiedicle  is  next  severed  well  to  the  splenic  side  of  the 
ligatures,  the  organ  removed,  the  peritoneum  tlioroughly 
clcansed,  and  the  abdominal  wound  united  and  drained. 
(  h-eat  care  should  be  takeu  not  to  tear  the  splenic  sub- 
stance, an  accident  attended  with  fearful  hncmorrhage. 

Dilatation  of  the  oakdiac  and  tylokic  exd.s  of 

T][E  RTOJIACII  FOK  SIMPLE  l-IliI!0US  STRICTUKE  (Zorcto  S 

operations)  consists  in  opening  the  stomach  and  then  dila- 
ting the  cardiac  or  pyloric  end,  as  the  case  may  be,  with 
the  finger.  Tlie  wound  in  the  stomach  is  then  closed  by 
a  l.embert's  sutiu-e,  and  the  abdominal  parietes  united,  as 
after  ovariotoniv.  The  strictest  antiseptic  precautious 
must  of  course  'bo  taken.  In  the  successful  operations 
there  has  been  no  return  of  the  stricture  at  present. 
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HERlSnA. 

The  term  Hernia,  thougli  often  used  in  conjunction  with 
other  terms  to  signify  the  protrusion  of  any  viscus  from 
its  containing  cavity,  as  ''Hernia  cerebri,"  or  ''Hernia 
testis,"  when  employed  alone  is  applied  only  to  such  a 
protrusion  from  the  abdomen  or  pelvis,  and  is  equivalent 
in  this  sense  to  the  term  Eupture,  the  name  by  which 
the  aifection  is  popularly  known. 

Description  of  hernia  in  gener.vl.— A  hernia  may 
occm-  at  almost  any  situation,  but  is  most  common  at  the 
inguinal  and  femoral  rings,  spots  at  which  the  abdominal 
parietes  are  naturally  weaker  than  elsewhere.  It  gene- 
rally consists  of  intestine,  or  of  omentum,  or  of  both ;  but 
almost  every  one  of  the  abdominal  or  pelvic  viscera  have 
at  times  formed  the  protrusion. 

The  causes  of  hernia  are  predisposing  and  exciting. 
The  predisposinej  may  be  divided  into  :  1.  Hereditary 
and  congenital  malformations,  such  as  an  elongated  con- 
dition of  the  mesentery,  a  patency  of  the  funicular  portion 
of  the  tunica  vaginalis  or  canal  of  Nuck,  and  congenital 
defects  of  the  abdominal  parietes.  2.  A  relaxed  con- 
dition of  the  abdominal  muscles,  such  as  is  induced  by 
pregnancy,  and  by  rapid  emaciation  in  persons  pre\'iously 
stout.  3.  The  rapid  formation  of  fat  in  the  omentum  or 
mesentery.  4.  Any  injurj'or  operation  that  has  weakened 
the  abdominal  walls,  o.  Occupations  involving  severe 
muscular  exertion  ;  and  (5.  The  male  sex,  inasmuch  as 
men  are  more  subjected  to  the  exciting  causes._  The 
exciting  causea  are  such  as  produce  a  diminution  in  the 
■size  oi  the  abdominal  cavity  by  the  contraction  of  the 
muscles  forming  its  walls  and  the  consequent  compression 
of  the  contained  viscera.  They  may  be  divided  into 
those  that  act  suddenly,  and  those  that  act  slowly. 
Amongst  the  former  may  be  mentioned  sudden  and 
violent  exertions,  straining  at  stool,  lifting  heavy  weights, 
&c.  Amongst  the  latter,  continual  straining,  as_  from 
stricture  of  the  lu-cthra,  enlarged  prostate,  phimosis  or  a 
narrow  meatus,  constant  coughing  occasioned  by  chronic 
bronchitis  and  emphysema,  &c. 

Anatomy  oi''  hernia. — As  the  viscus  is  protruded 
through  the  abdominal  or  pelvic  parietes,  whether  at  one 
of  the  so-called  rings  or  elsewhere,  it  generally  forces  that 
portitm  of  the  parietal  peritoneum  which  lies  over  the 
aperture  before  it  in  the  form  of  a  pouch.    When  it 
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escapes  at  the  internal  inguinal  ring,  howeyer,  instead  of 
thus  iDrotrudiug  the  peritoneum  in  front  of  it,  it  may 
pass  into  the  tubular  prolongation  of  peritoneum  -which 
naturally  descends  in  front  of  the  testicle  in  the  frotus, 
and  which  from  some  cause  has  remained  unobhterated. 
The  pouch  of  peritoneum  in  which  the  protruded  -sascus  is 
thus  enclosed  is  called  the  sac.  In  the  former  case  it  is 
spoken  of  as  an  acquired,  in  the  latter  as  a  contjenital  sac. 
In  some  forms  of  ctecal  hernia  the  sac  may  be  incomplete, 
i.e.,  the  viscus  may  be  only  covered  by  peritoneum  in 
front,  and  in  contact  with  the  tissues  behind ;  and  in  dia- 
phragmatic hernia,  and  in  hernia  following  a  wound  of 
the  abdominal  walls  where  there  is  no  parietal  peritoneum 
covering  the  aperture,  there  will  be  no  sac.  The  pro- 
truded viscus  enclosed  in  its  peritoneal  sac  forms  a 
swelling  suiTounded  by  the  tissues  of  the  part  into  which 
it  has  escaped.  The  tissues  superficial  to  it,  i.e.,  between 
the  sac  and  the  skin,  form  what  are  called  its  coverings. 
We  have  to  consider,  therefore,  1,  the  sac,  2,  its  contents, 
and  3,  its  coverings. 

1.  The  sac  is  said  to  consist  of  a  body,  neck  and  mouth, 
terms  which  sufficiently  explain  themselves.  It  is  at  first 
thin  and  membraneous,  resembling  the  peritoneum ;  but 
in  old  hernire  may  become  thickened  and  indurated,  or  else, 
as  for  example  in  umbilical  hernia,  attenuated  or  in  places 
absorbed.  It  is  usually  globular  or  ppiform,  but  may 
take  almost  any  sha])e.  Thus  it  may  be  fusiform,  hoiu'- 
glass-like,  or  di\aded  by  adhesions  into  two  parts,  the 
lower  part,  perhaps,  containing  fluid  and  forming  what  is 
known  as  a  hydrocele  of  the  sac.  The  neck  is  at  first  gene- 
rally sbghtly  puckered,  but  as  the  result  of  inflammatory 
consolidation  becomes  in  old  hernia?  smooth,  thickened, 
and  often  indurated.  The  mouth  may  bo  wide  and  ex- 
panded, or,  in  the  case  of  congenital  hernia\  in  which  the 
neck  is  frequently  elongated,  narrow  and  contracted. 

2.  The  contents  of  the  sac  may  be  intestine  alone  {enter<>- 
cele) ;  or  omentum  iilone  {epiploccic) ;  or  both,  the  omentum 
then  generally  descending  in  front  of  the  intestine  {enirro- 
epip/orcle),  or"  more  rarely  the  intestine  in  front  of  the 
omentum  {epipla-enferoreJe).  In  excejitional  instances  the 
bladder,  the  ovaries,  and  other  of  the  abdominal  or  ]iclvic 
viscera,  have  been  met  with  in  the  s;ic.  Tlie  small 
intestine,  and  esiiecially  a  ])ortion  of  the  lower  three  fret 
of  the  ileum,  most  frequently  escape.  'When  the  large 
intestine  descends  it  is  generally  the  ca^cuui;  but  any 
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portion  of  the  small  or  large  may  do  so.  There  may  be 
but  a  small  knuckle  of  intestine  in  the  sao,  or  a  part  only 
of  its  calibre ;  but  when  once  a  portion  has  descended 
there  is  generally  a  tendency  for  more  to  follow,  and  in 
old  herniaa  to  the  extent  of  several  inches  or  even  feet. 
The  protruded  intestine  and  mesentery  in  long-standing 
cases  become  hypervascular  and  thickened,  and  the 
omentum  hypertrophied  and  matted  together.  A  small 
quantity  of  serous  fluid  is  also  generally  foimd  in  the  sac, 
and  m  rare  instances  loose  or  attached  fibrinous  bodies 
somewhat  similar  to  those  met  with  in  burste.  Where 
the  neck  of  the  sac  has  become  obliterated  by  the  long 
wearing  of  a  truss,  the  sack  has  been  foimd  filled  entirely 
wdth  serous  fluid,  thus  forming  a  cyst. 

3.  The  rovtrimjs  of  flie  sac  necessarily  vary  according  to 
the  situation  of  the  hernia.  They  will  be  enumerated 
under  each  special  form,  and  little  more  need  be  said  about 
them  here  fiu'ther  than  that  they  often  become  thickened, 
blended  together,  thinned,  or  absorbed,  so  that  in  actual 
practice  they  cannot  always  be  demonstrated. 

The  conditions  of  a  hernia.— A  hernia  may  be  :  (1) 
reducible  ;  (2)  m-oducible  ;  (3)  strangulated  ;  (4)  in- 
carcerated, and  (5)  inflamed. 

_  1.  A  reducible  hernia  is  one  that  can  be  retmrned 
into  the  abdominal  cavity,  i.e.,  it  either  goes  back  when 
the  patient  Kes  down  ;  or  it  can  be  made  to  do  so  by  the 
patient  himself,  or  by  the  Surgeon  making  pressm-e  upon 
it  m  a  suitable  direction.  The  sac,  except  perhaps  in 
qmte  recent  cases,  cannot  be  put  back  into  the  abdomen 
■in  consecjuence  of  its  adhesions  to  the  surrounding  tissues 
but  remains  empty  in  situ.  °  ' 

Si/iiiptonis.— At  first  there  may  be  a  mere  fulness  or  pro- 
trusion, commonly  at  one  of  the  abdominal  rings  ;  the  pro- 
trusion becomes  more  prominent  when  the  patient  stands 
u];,  strains,  or  coughs,  but  it  completely  disappears  on  his 
lying  down.  If  neglected,  it  gradually  increases  in  size 
fonnmg a promment non-translucent  swelling  in  which  a 
distinct  impulse  is  felt  on  coughing.  If  the  hernia  contains 
intestine  {<:ntcroceh-),  it  will  l)e  tonse  and  elastic,  and  reso- 
nant on  ])orcussion  ;  whilst  a  ix'culiar  giu'gling  is  heard 
from  the  displacement  of  gas  and  fluid  on  returning  it  into 
the  abdonicn.  If  on  the  contrary  it  contains  omentum  (,"/n- 
p/ocele),  it  will  1)6  dull  to  percussion,  doughy  and  ineliistic  or 
hard  and  resisting,  and  loljulatc.l,  whilst  the  characteristic 
gurgling  is  not  heard  on  returning  it  hito  the  al)domeu. 

s  s  2 
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The  diagnosis  will  be  given  under  the  head  of  Special 
Hernice,  as  it  is  from  other  diseases  of  each  special  region 
that  a  diagnosis  has  to  be  made. 

The  ireatment  may  be  palliative  or  radical.    The  pallia  ■ 


Fig.  226.  — Spica  bandage  for  the  groin.    (Bryant's  Surgery.) 

tive  treatment  consists  in  reducing  the  hernia  and  applying 
a  pad  and  spica  bandage  (Fig.  226),  till  a  truss  can  be  pro- 
cured. The  form  of  truss  will  vary  according  to  the 
position,  size,  etc.,  of  the  hernia.    Fig.  227  is  an  inguinal 


Fill.  227.  — Inguinal  trn.ss.        Fig.  228. — Femoral  truss. 


truss  of  the  ordinary  shape,  and  may  be  distingiiishod 
from  a  femoral  (l''ig.'22>S),  by  the  ]iad  of  the  lattei-  bemg 
l.laced  more  vertically.  Fig.  229  is  an  umbilical  truss. 
Ju  mi'asuriug  for  a  truss  the  following  notes  .<;honld  ln' 
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Flo.  229.-Umbi]ical  truss. 


tieZw  the  maker  The  dimensions  round 

the  pelvis  midway  between  the  crest  of  the  ilium  an 
thegre.it  trochanter.    2.  The  kind  of  hernia.    3   T  esk  e 
on  which  It  IS  situated.    4.  The  size  of  the  ring     5  The 

lequired.    The  truss  should  bo  worn  constantly,  and  never 

covered  with  india-rubber 
or  made  of  vulcanite  for 
the  bath.  The  radical 
treatment  consists  in  re- 
ducing the  hernia,  and  in 
some  way  obliterating  the 
sac  and  closing  the  ring. 
In  young  children  the 
wearing  of  a  truss  may  do 
this,  but  in  older  children 

ther  by  an  ms  rum,:.nt  shaped  something  like^a  cox?  scTw 
which  IS  introduced  subcutanoously,  and  len  in  s'L7n7. 

ever,  the  ring  is  too  unyielding  tfXil  of      '  l  """ 
closed  by  suture.  °^  ""^ 

The  am-sr*'  of  tlie  irnHlucilnh'K-  w1-,,V.l,  „ 
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the  return  of  th.e  contents  of  the  sac  exists:—!.  Oidsi'h 
the  sac,  from  inflammatory  thickening  and  contraction  of 
the  tissues  forming  the  ring  or  other  aperture  thi'ough 
wliich  the  hernia  has  escaped.  2.  In  iJie  sue  tvills,  from 
inflammatory  thickening  and  contraction,  and  elongation 
of  the  ueck  of  the  sac.  3.  Inside  the  sac,  from  (a;,  the  great 
bulk  of  the  intestine  or  omentum  due  to  increased  growth 
subsequent  to  their  descent;  (h),  constriction  of  the  omen- 
tum at  the  situation  of  the  ring  and  expansion  of  the 
lower  part ;  (c),  adhesion  of  the  intestine  or  omentum  to 
the  sac,  or  to  one  another  ;  (tZ),  bands  of  adhesions  stretch- 
ing across  the  sac  and  so  confining  a  loop  of  intestine  or 
knuckle  of  omentum  ;  (e),  a  collection  of  fluid  in  the  sac  ; 
(/),  a  portion  of  intestine  having  descended  uncovered  with 
peritoneum  on  one  aspect,  the  imcovered  portion  formmg 
adhesions  with  the  tissues  around  it  where  the  sac  is 

absent.  -i  i  i. 

The  symptoms  are  similar  to  those  of  the  reducible  form, 
save  that  the  hernia  cannot  be  completely  reduced.  Thus, 
there  is  impulse  on  coughing,  non-translucency,  and 

when  it  contains  intestine, 
gm-gliug  on  handling,  and  re- 
sonance on  percussion.  It  is, 
moreover,  often  attended  with 
dragging  or  colicky  pains  and 
dyspeptic  symptoms.  When  its 
contents  are  both  intestine  and 
omentum,  the  intestine  can 
sometimes  be  rotiu-ned.  A  con- 
sideration of  the  above  signs 
should  serve  to  distingiu.sh  it 
from  a  hydrocele  extending  high 
up  the  "cord  with  which  it  is 
perhaps  most  likely  to  be  confounded.  _ 

Treatment.— An  irreducible  hernia  often  attains  a  large 
size,  and  is  not  only  on  this  accoiuit  a  constant  source 
of  annoyance  to  the  patient,  but  is  also  one  of  danger  as 
there  is'always  a  risk  of  its  becoming  obstructed,  strangu- 
lated, or  inflriinod,  or  ruptured  by  accidental  blows,  etc. 
Tho  treatment  may  be  directed  to  one  ot  two  ends  :  }.  to 
protect  it  from  injury  and  prevent  it  from  getting  bigger 
by  tho  descent  of  more  intestine  or  omentum;  and,  u 
possilfle,  to  render  it  reducible.  Vov  the  hrst  puiTosc  the 
patient  shoubl  wear  a  bag  truss  (Fig.  or  the  lace-up 

truss     Trusses  are  often  dillicnlt  to  ad.iust.    Lnder  such 


Fig.  230. — 1kg  truss  for 
irreducible  hernia. 
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cil-ciimstances  a  cast  of  the  parts  shoiild  be  taken  in 
plaster-of-Paris,  and  to  this  any  instruuient-maker  can 
then  acciu-ately  mould  the  truss.  When  the  patient  will 
submit,  an  attempt  may  be  made  to  convert  the  hernia 
into  a  reducible  one ;  and  if  persevered  in  will  frequently 
especially  m  recent  hernijB,  be  successful.  The  patient 
should  maintain  the  horizontal  position,  the  diet  should 
be  restricted,  saline  pm-gatives  given,  and  ice  occasionally 
applied  to  the  part.  The  treatment  will,  of  course,  only 
be  successful  where  the  irreducibility  depends  upon 
removable  causes,  such  as  an  increase  in  the  bulk  of  the 
omentum_  or  intestine.  Where  it  is  due  to  adhesions  and 
the  like,  it  cannot  obviously  be  cm-ed  in  this  way.  The 
question  of  an  operation  for  a  radical  ciu-e  may  then  be 
raised. 

3._Str.ingulated  hernia.— This  form  of  hernia  is 
one  m  which  the  protruded  portion  of  intestine  or  omen- 
tum IS  so  tightly  gripped,  that  not  only  is  its  retiu'n  into 
the  abdomen  prevented,  but  the  circulation  through  its 
blood-vessels  is  so  impeded,  that  congestion,  followed  by 
inti  animation  and  gangrene,  speedily  ensues,  if  thestrangii- 
lation  IS  not  soon  relieved. 

Causes.~l.  The  sudden  forcing  of  intestine  or  omentum 
through  a  rmg  or  apertui-e  so  smaU  that  it  is  tightly 
gripped  from  the  moment  of  its  descent.  This  is  usually 
the  cause  of  strangulation  in  a  recent  hemia  or  in  an  old 
hernia  which  has  suddenly  descended  through  the  patient's 
neglect  to  put  on  his  truss.  2.  The  increase  of  bulk  in  the 
hernia  subsequent  to  its  descent,  and  its  consequent 
constriction  where  it  passes  through  the  aperture  or  ring. 
1  his  IS  usually  the  cause  of  strangulation  in  irreducible 
hernia,  or  m  hernipe  that  have  not  been  kept  up  by  a 
truss.  Such  an  increase  in  bulk  may  be  induced  by 
{r,),  the  sudden  protrusion  of  a  fresh  portion  of  omentum 
or  intestine  on  the  top  of  that  already  down  •  (/;)  the 
sweUmg  of  the  intestine  from  catarrhal  inflammation  of 
tJie  mucous  membrane,  or  from  its  becoming  obstructed 
by  lEeces  or  flatus;  and  {<:),  congestion  and  inflammation 
01  the  omentum. 

The  seat  of  constriction,  or  as  it  is  technicaUy  called 
the  stncture,  is   generally  either   (1),  outside   the  sac 
V.'-.,  at  one  of  the  tendinous  rings,  or  other  aperture 
through  which  the  hernia  has  passed ;  or  (2)    in  the 
«.c/.  0/  the  sac  itself   whilst  (3),  \n  very  rare^ii'stance 
It  may  bo  mside  the  sar,  the  intestine  having  slipped 
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througli  a  hole  in  the  omeutum,  or  become  entangled  by 
a  band  of  adhesions. 

Mechanism  of  strangulation. — The  compression  of  the 
veins  at  the  seat  of  stricture  impedes  the  return  of  venous 
blood  from  the  protruded  portion  of  intestine  or  omentum, 
and  congestion  followed  by  inflammation  and  gangi-ene 
ensues  more  or  less  quicklj^  according  to  the  completeness 
of  the  obstruction.  The  congestion,  moreover,  induces 
paralysis  of  the  muscular  coat,  and  consecj^uent  cessation  of 
its  peristaltic  action  and  the  onward  flow  of  the  intestinal 
contents.  For  strangulation  to  occui'  it  is  not  necessary 
foi'  the  whole  circumference  of  the  bowel  to  be  included 
in  the  stricture.  An  inclusion  of  only  a  small  portion  of 
its  circumference  {Littrts  Hernia),  in  consequence  of  the 
venous  congestion  and  subsequent  inflammation  which  it 
induces,  is  sufficient.  Indeed,  sjTiiptoms  of  strangulation 
are  said  to  occur-  when  omentum  only  is  contained  in  the 
hernia,  a  fact  somewhat  difficult  to  explain,  as  constriction 
of  omentum  by  a  tight  ligature  certainly  gives  rise  to  no 
symptoms.  It  is  possible  that  in  these  cases  the  signs  of 
strangulation  have  depended  on  reflex  irritation  of  the 
omental  nei'ves,  or  on  a  small  knuckle  of  intestine  having 
been  strangulated  at  the  neck  of  the  sac  and  slipped 
back  unperceived.  That  strangulation  may  produce  a 
severe  impression  on  the  nerves,  is  evidenced  by  the  pain 
reflected  to  the  umbilicus,  and  the  general  nervous  s^-mp- 
toms. 

Pathol 0(1  ica.l  condition  of  the  strangulated  part. — '\ATien 
the  constriction  is  ^-ery  tight,  the  circulation  may  be 
completely  arrested,  ancl  gangrene  ensue  in  a  few  hours. 
Erxt  as  a  rule  the  arrest  is  only  partial,  and  the  gangi-oue 
is  preceded  by  congestion  and  inflammation.  The 
intestine  at  first  appears  red,  and,  perhaps,  slightly 
swollen,  but  not  otherwise  altered ;  whilst  clear  serous 
fluid  in  greater  or  less  quantity  is  poured  out  between  it 
aTul  the  sac.  It  next  assumes  a  mulberry  colour,  and  as 
the  congestion  increases  it  becomes  darker  and  darker, 
and  finally  black  or  ash-grey.  At  the  s:nue  time  it 
becomes  more  swollen,  and  loses  its  bright  shnnng 
a,])]iearance,  becoming  sticky,  then  doughy  in  consistency, 
and  ])itting  on  in-ossure,  whilst  the  fluid  gets  darker  and 
turbid,  and  feculent  in  odour:  finally,  the  intestine 
sloughs,  and  its  contents  are  extravasated  into  the  sac. 
Sloughing  nr  iilccM-ation  fr(>quently  begins  at  the  .seat  of 
.stricture,  and  in  tlic  mucous  coat,  where,  oven  at  au 
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early  stage,  an  impression  of  tlie  strictoi'e  is  often  seen. 
The  omentum  undergoes  similar  changes,  passing 
gradually  into  a  state  of  gangrene.  The  intestine  above 
the  strangulated  portion  for  a  variable  distance  is  con- 
gested and  distended  with  fascal  matter,  whilst  that  below 
is  empty  and  contracted,  but  otherwise  natural.  Simul- 
taneously with  these  changes  a  local  peritonitis  is  set  iip 
about  the  neck  of  the  sac,  gluing  the  intestine  to  the  peri- 
toneum, so  that  as  a  rule  there  is  no  extravasation  into 
the  peritoneal  cavity.  The  sac  becomes  inflamed,  a  ftecal 
abscess  is  formed,  and,  if  the  patient  survives,  opens  on 
the  surface,  leaving  him  with  a  faecal  fistula.  In  other 
cases  general  peritonitis  supervenes,  or  the  intestine  gives 
way  above  the  strictm-e  and  so  peritonitis  results. 

The  symptoms  are  local  and  general.  Local  symptoms. — 
The  hernia,  if  previously  reducible,  is  no  longer  so ;  it 
becomes  tender  or  painful  on  handling,  tense,  and  often 
tj'mpanitic  ;  and  the  impulse  on  coughing  is  lost.  Pain 
may  be  present  in  the  hernia,  but  is  generally  referred  to 
the  region  of  the  umbiHcus.  The  skin  is  usually  natural, 
but  where  gangrene  has  occurred,  it  may  become  mottled, 
or  brick-dust  red,  and  emphysematous,  and  exhale  a  fascal 
odom-.  Cessation  of  pain  may  then  occm-,  but  is  a 
delusive  sign.  The  gemral  symptoms  are  those  of  intestinal 
obstruction,  the  two  chief  being  vomiting  and  constipation. 
The  vomiting  is  of  a  peculiar  gushing  character,  with 
httle  or  no  retching.  The  vomit  at  first  consists  of  the 
contents  of  the  stomach,  but  soon  becomes  bile-stained,  and 
finally  ftecal,  i.e. ,  thin  and  brownish-yellow,  with  a  distinct 
odom- ^  of  fseces.  The  constipation  is  complete  (except  in 
Littre's  hernia),  flatus  not  even  passing,  although  at  first 
the  contents  of  the  large  intestine  may  be  voided,  either 
naturally  or  by  an  enema.  The  face  becomes  pinched  and 
anxious,  the  pulse  small  and  wiry,  the  tongue  fiUTed  and 
brown,_  and  if  strangulation  is  not  relieved,  the  patient 
may  die  of  collapse,  general  peritonitis,  or  exhaustion 
from  constant  vomiting.  Very  occasionally  a  f eecal  abscess 
may  form  and  the  patient  recover  with  a  fascal  fistula, 
bpace  will  not  permit  of  a  description  of  the  variations  in 
the  symptoms  that  may  be  mot  with,  and  it  must  suffice 
to  say  that  as  a  rule  m  young  patients  with  recent  hernia 
they  are  more  acute,  and  call  more  imperatively  for 
immediate  rehef  than  in  older  patients,  the  subjects  of 
irreducible  hernia  of  long  standing  in  whom  they  assume 
a  more  chronic  character. 
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Treutinerd. — It  cannot  bo  too  strongly  impressed  on  the 
mind  of  the  student  that  it  is  of  vital  importance  to 
release  the  strangulated  intestine ;  that  this  as  a  rule 
admits  of  no  delaj' ;  that  every  hour  adds  to  the  danger  ; 
that  the  result  of  the  case  will  depend  to  a  great  extent 
upon  the  length  of  time  the  strangulation  has  existed ; 
that  purgatives  for  overcoming  the  obstruction  are  not 
only  useless,  but  absolutely  injmious  ;  and  that  prolonged 
and  forcible  attempts  to  return  the  bowel  by  the  taxis  are 
unjustifiable  and  wholly  to  be  condemned.  What  should 
be  done,  therefore,  in  a  case  of  strangulated  hernia  r  The 
taxis  should  as  a  rule  be  applied  for  a  few  minutes ;  if 
this  is  unsuccessful  the  patient  may  in  some  forms  of 
inguinal  hernia  be  placed  in  a  warm  bath  for  twentj' 
minutes,  and  another  attempt  then  made  to  retiu'u  the 
bowel.  This  failing,  he  should  be  jilaced  under  chloro- 
form, and  should  the  bowel  then  not  slip  back  readily  on 
again  gently  trying  the  taxis,  the  operation  for  dividing 
the  strictiu'e  should  at  once  be  proceeded  with  before  he  is 
allowed  to  recover  from  the  antesthetic.  If  the  Sru'geon 
is  not  prepared  for  the  operation,  or  recjuires  help,  a  full 
dose  of  opium  should  in  the  meantime  be  given,  and  ice, 
if  at  hand,  or  warmth  in  the  form  of  a  large  poultice,  be 
applied  to  the  tuniom-.  But  it  is  better  not  to  attempt 
the  reduction  under  chloroform  till  i^repared  to  proceed 
Avith  the  operation.  We  have  then  to  consider  the  method 
of  appljang  the  taxis,  the  cases  in  which  it  should  not  be 
used,  the  cases  suitable  for  the  hot  bath,  and  the  operation 
of  herniotomy. 

The  taxis. — ^The  method  of  applying  the  taxis,  whii-h  is 
merely  the  technical  term  given  to  the  ^-ario^is  manipula- 
tions used  in  returning  the  hernia  into  the  abdomen,  can 
only  be  learned  by  practice.  The  pelvis  should  be  slightly 
raised,  and  the  thigh  in  femoral  hernia  ilexedandadducted 
so  as  to  relax  as  much  as  possible  the  constricting  ring. 
"With  one  hand,  slightl_y  raise  the  hernia,  and  grasji  it 
gently'  so  that  some  of  the  Hatus  or  fluid  may  bo  squeezed 
out  and  the  bulk  lessened.  Witli  the  linger  and  tliumbof 
tlio  other  hand,  gently  compress  the  neck  laterally  to  pre- 
vent its  biilging  over  the  nnirgin  of  the  ring,  and  at  the 
same  time  dra  w  the  hernia  a  little  downwards  to  disengage 
its  neck.  The  ]iressure  should  be  ap]ilied  steadily,  not 
.spasmodically,  and  its  direction  varied  according  to  the 
kind  of  hernia.  No  violence  should  be  used,  and  if  after 
a  few  minutes  the  intestine  does  not  slij)  back  with  the 
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characteristic  rush,  further  attempts  should  not  be  made. 
Violent  or  prolonged  efforts  are  strongly  to  be  condemned, 
as  not  only  are  they  unlikely  to  be  successful,  but  may 
lead  to  the  rupture  of  the  intestine,  or  stopi^ing  short  of 
this  may  cause  so  much  bruising,  ecchymosis,  or  inflam- 
mation, that  thej^  jeopardize  its  recovery  after  operation. 
How  long  should  the  taxis  be  applied  ?  Certainly  not 
more  than  ten  minutes  at  the  outside.  The  length  of 
time,  however,  may  vary  in  different  hernia?.  Eoughly  it 
may  be  given  at  about  two  minutes  for  a  small  tight  femoral 
hernia,  and  five  minutes  for  a  large  femoral,  inguinal,  or 
umbilical  hernia.  It  should  be  remembered  that  the  taxis 
is  more  successful  in  recent  than  in  old  femoral  hernitc  ;  in 
inguinal  than  in  femoral,  and  especially  in  old  inguinal 
under  chloroform  ;  and  that  when  successful  it  is  the  safest 
method  of  overcoming  the  strangulation.  The  taxis  should 
not  be  ajjplied — 1,  when  other  Surgeons  have  already 
emploj'ed  it  for  long  periods  ;  2,  when  the  hernia  is  very 
tense,  tender,  or  inflamed ;  3,  in  femoral  hernia  where 
feecal  vomiting  has  existed  for  some  time,  or  where 
hiccough  has  supervened  ; — in  short,  whenever  it  appears 
cj^uestionable  whether  the  intestine  has  not  passed  into  a 
condition  bej'ond  recovery,  or  whether  actual  gangrene 
has  not  taken  place. 

The  hot  hath  is  more  likely  to  succeed  m  acute  than  in 
chronic  cases,  and  in  young  muscular  patients,  and  in 
inguinal  hernifG.  It  should  not,  as  a  rule,  be  given  to 
the  old  or  feeble,  as  it  has  a  tendency  to  induce  faintness, 
and  renders  them  liable  to  take  cold.  Little  can  be 
expected  from  it  in  femoral  hernia  on  account  of  the 
fibrous  and  unyielding  nature  of  the  ring. 

The  operation. — Herniotomy  or  kelotomj^  has  for  its 
object — 1,  the  liberation  of  the  strangulated  intestine  or 
omentum  by  dividing  the  stricture,  and  2,  the  returning 
it  into  the  abdomen  if  proper  or  possible.  Tlie  parts  hav- 
ing been  shaved  and  thoroughly  cleansed  with  some  anti- 
septic lotion,  an  incision  should  be  made  over  the  sac  in 
the  long  axis  of  the  tumour,  and  its  coverings  carefully 
and  successively  divided  upon  a  director  tiil  the  sac  is 
exposed,  any  bleeding  vessels  being  tied.  The  sac  may  be 
known  by  the  arljorescent  arrangement  of  its  vessels,"  its 
tenseness  and  smoothness,  and  when  thin  bj^  intestine, 
omentiua,  or  fluid  being  seen  through  it.  It  may  further 
bo  distinguished  from  the  intestine  by  the  shining  ap- 
pearance of  the  latter,  by  the  ciruuLar  arrangement  of  the 
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intestinal  vessels,  and  by  a  little  fluid  usuall  V  escaping 
when  the  sac  is  opened.  If  still  in  doubt,  the  questionable 
structure  should  be  picked  up  with  the  thumb  and  fore-linger 
if  not  too  tense,  when,  if  it  is  sac,  the  intestine  will  be  felt 
to  slip  away.  If  it  is  the  Surgeon's  intention  to  attemitt  to 
return  the  hernia  without  opening  the  sac,  tlie  neck  should 
be  fully  exposed,  and  the  finger-nail  having  been  inserted 
beneath  any  tense  band  that  can  be  felt,  this  should  be 
divided  by  the  hernia  knife  (Fig.  231).  As  small  a  notch 
as  possible  compatible  with  the  easy  return  of  the  hernia 
should  be  made ;  and  it  is  better  to  make  two  or  three 
slight  notches  than  one  large  one.   Cientle  pressure  should 


Fig.  231. — Cooper's  beruia  knife. 


now  be  made  upon  the  hernia  to  see  if  it  can  be  returned. 
Should  it  slip  back,  the  Surgeon's  object  has  been  attained. 
The  neck  of  the  sac  may  then  be  ligatui'ed,  the  rest  of  the 
sac  cut  away,  the  ring  sewn  up,  the  wound  brought  to- 
gether with  sutui-es,  dressed,  and  a  spica  bandage  applied. 
Eut  the  hernia  cannot  always  thus  be  reduced ;  and 
fui'ther,  it  is  not  always  proper  to  attempt  it.  Under  such 
circumstances  the  sac  must  be  ojiened.  Before  describinir 
the  method  of  doing  this,  let  iis  consider  the  conditions 
that  should  guide  us  in  the  matter,  Eroadly  it  may  be 
said  that  whenever  it  is  right  to  apply  the  "taxis  before 
operation,  it  is  also  right  to  try  and  return  the  hernia 
without  opening  the  sac  ;  and  conversely  that  when 
the  taxis  is  considered  imju.stitiable,  it  is  also  uni'ustifi- 
able  not  to  02>en  the  sac.  The  sac  then  should  be  opened: 
— 1.  "When  the  stricture  is  at  the  neck  and  the  liernia  can- 
not be  rediiced  without  opening  it.  2.  "When  the  licniia 
is  known  to  be  irreducible,  or  only  partially  reducibh\  ."3. 
"When  any  doubt  exists  as  to  the  condition  of  tlie  intes- 
tine. 4.  "When  the  symptoms  point  to  gangrene  liaving 
already  occurred,  b.  "When  rupture  of  tlie  intestine  is 
suspected  from  the  hernia  having  suddenly  collapsed  or 
yielded  uniiccf>mpanied  by  signs  of  reduction,  (i.  WJicn 
it  is  thouglit  that  the  licrnia  has  been  displaciMl  or  reduced 
oil  musse.  It  need  hardly  be  said  that  in  o])ening  the  .sac, 
iis  in  so  doing  the  ])eriton('al  cavity  and  llie  intt>stino  oi' 
omentum  is  exijosed,  the  risks  of  the  operation  are  some- 
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what  increased,  although  these  have  been  greatly  lessened 
by  the  advances  in  modern  surgery.    Having  determined, 
therefore,  to  open  the  sac,  every  antiseptic  precaution  in 
the  -nadest  sense  of  the  term  should  be  taken.    All  bleed- 
mg  should  be  stopped,  the  parts  thoroughly  cleansed  with 
carbolic  lotion,  the  SiU'geon's  hands  and  his  assistant's 
cleansed  from  blood,  and  the  instruments  the  same,  i 
piece  of  the  sac  should  be  nipped  up  with  the  forceps,  and 
nicked  with  the  blade  of  the  knife  held  on  the  flat.    If  too 
tense  to  allow  of  this,  it  must  be  cautiously  scratched 
through  with  the  point  of  a  knife.    As  a  rule  there  is  no 
danger  of  injimng  the  intestine,  as  some  fluid  generally 
exists  between  the  sac  and  its  contents.    The  sac,  how- 
ever, should  always  be  opened  with  care,  as  the  intestine 
may  be  la  contact  with  it.    If  omentum  is  seen  shinin- 
through  the  sac,  it  should  be  opened  opposite  that  spot" 
ihe  character  of  the  fluid  which  escapes  is  a  good  criterion 
of  the  condition  of  the  parts.    If  pale  and  serous,  the  in- 
dication IS  good ;  if  blood-stained  and  turbid  or  ftecal  in 
odour,  bad.    A  chrector  should  now  be  passed  through  tlie 
small  opening,  and  the  sac  laid  open,  the  fluid  absorbed 
by  sponges  to  prevent  it  running  into  the  abdomen,  and 
the  contents  examined.    If  only  omentum  presents,  this 
should  be  gently  unravelled  to  search  for  intestine,  a  small 
knuckle  of  which  will  often  be  found  near  the  neck  of  the 
sac.    Ihe  questions  will  now  arise  what  shall  be  done  with 
the  intestine,  what  with  the  omentum  ?    Shall  thev  or 
can  they  be  returned?  shall  the  omentum  be  cut  off  = 
shall  the  stricture  be  divided  ? 

Treatment  of  the  iiUesthe.~U  the  intestine  is  nierelv 
congested  and  claret-coloured  but  still  shining  and  the 
tliud  in  the  sac  is  of  a  serous  character  there  can  be  no 
question  of  replacing  it  in  the  abdomen  ;  or  if  it  is  alreadv 
gangrenous  (a  condition  that  may  be  known  by  its  ash- 
grey  colour,  loss  of  elasticity  and  not  bleeding  if  pricked! 
there  can  be  no  question  on  the  other  hand  of  leavino-  t 
where  it  is  or  of  cutting  it  away.  Again,  if  it  is  adherent 
to  the  sac  the  adhesions  when  soft  and  recent  maybe 
gently  broken  down  with  the  finger  and  the  intestine  re- 
turne<l  unless  such  is  contra-indicated  from  other  cn.uses  • 
or  when  the  adhesions  are  old  and  fibrous,  they  may  be 
c  t  through  and  hgatured,  an.l  tbe  intestine  also  returned ; 

n  r  "^"Kr'^  "'-^'^liy.  the  intestine  must  be 

ni  l      1  ^^tte.npt  to  break  then  down  would 

p.obably  lead  to  the  tcarnig  of  its  walls.    In  cases  as  the 
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above  the  treatment  is  clear  ;  but  when  tlie  intestine  is 
black,  ecclij'moseil,  flaccid,  sticky,  or  coated  "svith  huiph. 
it  becomes  an  anxious  moment  for  the  Surgeon  to  decide 
what  to  do  with  it,  and  much  must  be  left  to  his  ovi'ii 
judgment  in  each  individual  case.  As  a  general  rule  it 
may  be  said  that  when  only  a  small  knuckle  is  present  it 
should  be  replaced  just  within  the  ring,  so  that  if  it  gives 
way  the  f a3cal  contents  may  escape  externally ;  but  that 
when  a  large  coil  is  present  it  should  be  left  in  the  sac. 
Some  Surgeons,  however,  if  in  doubt  always  leave  the 
intestine  in  the  sac  and  fui-ther  di'aw  down  the  loop  to  see  if 
ulceration  has  occurred  at  the  seat  of  constriction,  when  if 
such  is  the  case  they  do  not  retiu'n  it.  If  the  gut  is  clearly 
gangrenous  and  distended,  it  should  be  opened  ;  or  if  ex- 
tensively gangrenous,  the  dead  portion  cut  away  and  the 
open  ends  of  the  gut  stitched  to  the  wound.  Cutting  out 
the  gangrenous  portion,  uniting  the  intestine  above  and 
below,  and  then  returning  it,  is  a  procedure  that  can  only 
be  called  for  in  the  most  exceptional  cases.  The  coats 
are  already  inflamed  and  softened  and  their  ^"itality  is 
lowered,  while  the  ujiper  portion  is  distended  with  fax^al 
matter  and  the  lower  contracted  ;  the  patient's  condition, 
moreover,  is  unfavourable  for  operation.  Should  the 
intestine  be  accidentally  wounded  either  in  opening  the 
sac,  or,  as  more  comnionlj'  happens,  in  dividing  the 
stricture,  the  edges  of  the  wound  should  be  united  in  the 
way  described  at  page  3S8. 

Treatment  of  omentum. — "^^Tien  small  in  amount,  recently 
protruded,  and  only  slightly  congested,  the  omentum 
should  be  returned.  When  large  in  amount,  thickened, 
inflamed,  or  gangrenous,  it  should  bo  ligatured,  cut  off. 
and  the  stump  returned  into  the  abdomen.  Cavbolized 
silk  is  the  best  mat(_'rial  for  ligaturing  the  omentum.  ( 'a!  - 
gut  is  unreliable,  and  has  been  followed  by  haemorrhage 
Tho  ligature  should  be  tied  very  tightly  to  prevent  it 
slipping,  the  pedicle,  if  necessary,  being  gently  ]iulled 
down  t(j  ensure  its  application  at  a  healthy  s]iot.  When 
the  omentum  forms  ii,  large  mass  it  should  be  carefully 
unravelled  to  deterniine  tlie  absence  of  intestine  in  its 
midst,  and  tlani  tied  in  separate  ])ortions.  Tagatnre  of 
tho  vessels  s(^]iarately  is  unsafe,  as  some  may  be  missed. 
a,nd  lufmorrhage  occur  into  the  peritoneal  ciivity.  Tlie 
carbolized  silk  ligiitures  should  be  cut  off  short  and 
rcturn(Ml  witli  the  omentum.  They  become  encysted  and 
cause  no  irritation.    W  tlie  omentum  is  adherent  to  the 
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intestine  it  may  bo  gently  separated  from  it  or  returned 
with  the  intestine.  If  adherent  to  the  sac  it  may  be 
separated  aud  returned  or  removed  with  the  latter. 
_  Division  of  the  stricture  at  the  neck  of  the  sac— Pass  the 
index  finger  gently  between  the  intestine  and  the  sac,  or 
if  the  omentum  is  spread  out  between  the  intestine  and 
the  sac  (forming  the  so-called  omental  sac)  between  the 
intestine  aud  omentum.  The  stricture  having  been  dis- 
covered insinuate  the  finger-nail  gently  nuder  it,  aud  the 
intestine  being  held  aside  by  the  other  fingers  or  by  an 
assistant,  pass  the  hernia  knife,  held  with  its  blade  oii  the 
fiat  aud  protected  by  the  pulp  of  the  finger,  beneath  the 
stricture,  turn  its  cutting  edge  towards  the  stricture,  aud 
notch  the  latter  m  one  or  more  places  by  gently  depressing 
the  handle.  Tho  direction  in  which  the  notch  should  be 
made  will  depend  upon  the  situation  of  the  hernia;  in 
extent  it  should  be  as  limited  as  possible.  The  Surgeon  as 
a  rule,  will  do  better  to  employ  his  finger  than  the  du-ect'or 
as  there  is  much  less  risk  of  wounding  the  intestine,  but 
if  a  director  is  used  it  should  be  broad  and  flat  (Fio'. 


Fic.  232.— Wormald's  hernia  dii-ector. 

If  it  is  found  that  the  strictm-e  is  not  sufficiently  divided 
to  allow  the  intestine  to  slip  back  on  being  manipulated 
with  the  fingers,  a  second  notch  should  lie  made.  But  if 
the  intestine  does  not  then  return  easilv  the  stricture 
sh(_)uld  be  divided  again,  as  no  force  must  be  used.  Where 
tho  intestine  is  gangrenous  it  is,  as  a  rule,  better  to  .slio^htlv 
notch  the  stricture,  taking  care,  however,  to  disturb  as 
little  as  possible  the  adhesions  that  have  formed  between 
the  mtestine  and  the  neck  of  the  sac,  as  it  is  upon  these 
cutting  off,  as^  they  do,  the  general  peritoneal  cavitv  from 
the  sac  tliat  the  ],ationt's  safety  depends.  The  division 
here  is  not  practised  for  the  purpose  of  relieving  the 
strangulation  as  tho  bowel  is  already  dead;  but  for  the 
purpose  of  allowing  the  contents  of  the  bowel  above  the 
gangi'encus  ])art  to  escape  externally. 

Treat u,cut<,f  the  sac— Tho  next  question  tliat  arises  is 
what  should  be  done  with  the  sac?  My  own  piuctico 
has  boon,  unless  otherwise  contraindicatod,  t(,  di.ssect  un 
the  sac,  apply  a  stout  catgut  ligature  to  its  neck,  aud  cut 
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the  body  of  tlie  sac  away.  In  rngidiial  lieraia  the  I'ing 
maj'  then  be  brought  together  mth  kangaroo-tail  tendon, 
carboHzed  silk  or  silver  sutures,  a  drainage-tube  placed 
in  the  wound,  and  the  latter  closed.  In  femoral  hernia 
the  parts  are  so  rigid  that  they  cannot  well  be  bi-ought 
together.  In  umhilkal  hernia  the  sac  and  the  redundant 
integuments  may  be  removed,  the  edges  of  the  ring  re- 
freshed, and  the  wound  united  by  deep  and  sujierficial 
sutures.  Many,  however,  prefer  simply  to  leave  the 
sac  in  situ,  merely  uniting  the  womrd,  and  applying  a  pad. 
The  sac  should  not  be  ligatur'ed  and  cut  off: — 1.  When  the 
jDatient  is  weak  or  collapsed,  and  it  is  desirable  to  complete 
the  operation  with  as  little  delay  as  possible.  2.  "When 
the  sac  is  acutely  inflamed.  3.  When  the  intestine  is  in 
that  doubtful  condition  that  it  has  only  been  placed  just 
within  the  ring.  4.  When  the  abdomen  contains  much 
serous  fluid,  or  jDeritonitis  is  present. 

After-ircatment. — The  woimd  should  be  dusted  with 
iodoform,  dressed  antiseptically,  and  a  spica  bandage 
applied.  Half  a  grain  of  morphia  may  then  be  inj  ected 
subcutaneously,  or  a  full  dose  of  opium  given  by  the 
mouth,  and  the  patient  subsequently  kept  under  the 
influence  of  the  drug,  in  order  to  place  the  intestine  at 
rest  till  it  has  had  time  to  recover  from  the  effects  of  the 
inflammation.  To  further  insure  rest  some  wash  out  the 
stomach  with  the  stomach-jiunip.  With  the  same  end  in 
A'iew  no  nourishment  should  be  given  by  the  mouth  for 
the  first  day  or  two,  but  ice  in  small  quantities  may  be 
sucked  to  relieve  thirst  and  allay  any  tendency  to  vomit, 
and  nutrient  suppositories  or  enemata  after  the  first  twelve 
hotu-s  may  be  given  by  the  rectum.  Subsequently  milk 
in  small  quantities  at  a  time  may  be  taken  by  the  mouth, 
then,  in  addition,  beef-tea;  but  no  solid  food  should  be 
allowed  till  the  bowels  have  acted.  This  they  should  be 
permitted  to  do  spontaneously,  as  no  harai  will  ensaie 
should  they  continue  confined  for  ten  days  or  more.  If  at 
the  end  of  this  time  any  distension  or  uncomfortable  sen- 
sations are  experienced,  an  encmii  may  bo  given.  Such, 
however,  in  my  experience  is  seldom  required. 

CimditioiiH  iiiut  may  (jivc  rise  io  a  cnutiiiiiavce  of  the 
.<tj/mji((inis  of  strai)(/idaiion  after  the  itixis  or  liernioiomi/. — 
Asarulet]icsyni]itomsof  strangulation  cease  immediately 
or  soon  after  "the  successful  a])]ili("ition  of  ilie  taxis,  or 
the  operation  for  the  division  of  the  stricture.  Should  they 
jiersist,  they  may  dc])end  on— 1.  The  ciXoct  of  llie  anu-s- 
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W "ti^"'"''^'^''^'      ^i"'  coat  of  the  intes- 

tine.   3.  The  presence  of  another  hernia.    4.  The  rli^ 
placement  of  the  hernia,  or  reduction  en  masse.    5  The 
gut  becoming  gangrenous  and  giving  way.    6.  Enteritis 
l"  t^e'tr?."  Btrangulalion  of  the  intest^n 

tic  thlf  1  """'i?^  S3-mptoms  is  due  to  the  ancesthe- 
tic  they  will  usually  pass  oH  in  a  few  houi's.    The  vomit 

isf  ornTrT'  amended  with  much  retching,  and 

s  not  of  that  gushing  nature  characteristic  of  strangu- 

oatof  the'i.t°"r  •    if         *°  P-%-«  of  the  muscSr 
coat  ot  the  mtestme,  the  symptoms  will  also,  as  a  rule 
graduaUy  cease  under  the  influence  of  opium.  Should 

if       h  ?°^rT'  ^  '""''^''^  ^^'-^^-^^^  «^o^^W  be  made, 

f  this  has  not  already  been  done,  for  another  hernia  and 

be  e^^loref '77?'  T'""'-'  '^^'^^SnM^^l,  it  should 
of  flfi  i      V       ^°  ^^ist«  the  continuance 

of  the  symptoms  may  be  due  to  the  hernia  not  having 
been  properly  reduced,  to  peritonitis,  to  the  persLstlncf 
of  the  paralysis  of  the  muscular  co^t  of  theyut  or  to 
mternal   strangulation.      If,    therefore,  the  her^a  is 
reported  not  to  have  slipped  back  with  the  usual  gutle 
or  there  is  some  fulness  felt  about  the  hernial  riS  the 
nng  mustbe  cut  down  upon  and  explored,  or  the  wound 
fhpn  ^PT^^°^^  }^s  heen  performed  opened  up.   It  iav 
~e  ?e   ZVtt'^*  reduce'^ 
f™d  between  ft  ^Z™.^'-^' ^^^^  the  sac,  has  been 
lorcea  between  the  fascia  transversal  s  and  the  perito- 
neum, a  condition  most  frequently  met  with  when  the 

det^Ld  'thei:  ;  i'^  ''^''^-^  has  bTcome 

cieiacned,  the  mtestme  remaining  strangulated  ■  (c)  that 

hermr'stirst'"'  1  .''f  tJ''  rent  'alrJhe 

nerma,  still  strangulated  at  the  neck,  forced  into  fhp 

sub-serous  connective  tissue,  or  (d)  that  the  herSa  has 

passed  into  a  pouch  at  the  neck  of  the  sac  instea  U  iZ 

the  peritoneal  cavity.    Under  any  of  the  above  circum 

stances  the  sac  should  be  drawn  down,  the  comS.' 
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tions  that  may  give  rise  to  such  symptoms,  are  absent. 
Should  the  paralysis  not  pass  off  under  the  influence  of 
time  and  opium,  an  enema,  or  even  a  purgative  may,  in 
some  cases,  be  useful  to  rouse  the  intestine  to  action, 
whilst,  in  other  instances,  it  may  become  necessary  to 
explore  the  abdomen,  open  the  intestine  above  the  para- 
lyzed part  and  suture  it  to  the  wound  in  the  parietes. 
Internal  strangulation  should  be  treated  as  desciibed 
under  Laparotomy . 

Prognosis. — The  prognosis  in  a  case  of  strangulated 
hernia  will  depend  on  the  length  of  time  the  hernia  has 
been  sti'angulated,  the  tightness  of  the  stricture,  the 
presence  or  absence  of  gangrene  or  peritonitis  befoi'e  the 
operation,  the  amount  of  bi'uisrug  inflicted  on  the  gut  by 
the  taxis,  the  degree  of  exposure  and  manipulation  to 
which  the  gut  is  subjected  during  the  operation,  and  the 
general  condition  of  the  patient.  Moreover,  the  prognosis 
is  graver  in  a  small  femoral  hernia,  and  in  a  hernia  which 
has  recently  come  down  (inasmuch  as  in  these  the  con- 
striction is' usually  tight),  than  in  an  obli(pie  inguinal 
hernia,  or  a  hernia  of  long  standing,  in  wliich  the  con- 
striction is  usually  much  less. 

4.  Obstructed  or  ixcarcerated  hernia. — These 
terms  are  generally  applied  synonymously  to  an  irreducible 
hernia  in  which  the  piotruded  intestine  has  become  ob- 
structed by  a  collection  of  undigested  food,  foreign  bodies, 
as  cherry-stones,  &c.  The  hernia  is  most  frequently  met 
with  in"  old  people,  and  if  neglected,  is  apt  to  become 
strangulated  or  inflamed.  Symptoms. — As  in  straugrUa- 
tion,  there  maybe  constipation,  colicky  pains,  nausea,  and 
perhaps  vomiting  ;  but  the  local  signs  of  strangulation  are 
less  marked.  Thus,  there  may  be  little  or  no  local  pain  and 
no  tension  in  tlie  sac,  though,  at  times,  it  may  become 
distended  and  larger  thanbefore  the  incarceration  occuiTcd. 
The  impulse  on  cough  may  still  be  present,  and  hard 
ftecal  masses  may,  pei-haps,  be  felt.  The  symptoms,  how- 
ever, may  gTaduallv  niorgc  into  those  of  strangulation, 
and  it  is"  often  diili'cult  to  distinguish  mere  olistruction 
from  strangulation.  es]H<cially  when  the  former  is  asso- 
ciated with'  some  inflammation  of  the  sac.  When  m 
doubt  the  case  should  be  treated  like  one  of  strangulated 
hernia.  Trn(tvieiit.-~\  purgative  enema. restin  the  recum- 
bent position,  warmth  or  ice  to  the  iiarf,  and  restriction  of 
diet  should  be  prescribed.  Wlicn  there  is  no  vomiting,  a 
brisk  purge  is  often  successful,  but  before  giving  sudi  the 


INFLAMED  HERNIA.  (543 

Sui-geon  should  thorougMy  assure  himself  that  strangula- 
tion does  not  exis  The  application  of  the  taxis  is  advised 
by  some,  and  doubtless,  m  some  instances,  the  intestine 
may  be  emptied  of  its  contents  by  this  mea^s.  It  should 
^th'Tsr        '  ''''  unattended 

nnfl'J''''™?  miA.-In  this  condition  the  sac 
and  to  some  extent  its  contents  are  inflamed.  Inflamma- 
tion is  most  common  in  small  irreducible  epiploceles 
and  IS  generally  the  result  of  injury,  the  preLre  of  a 
badly-fitting  truss,  or  of  violent  exercise.    If  neglected 

ThTTJ"'''  ^'"^'^  a  condition  of  strangutt  on 
ihe  local  s->/mptoins  resemble  those  of  a  strangulated 
hernia  but  the  impiilse  on  cough  is  not  absent,  Zngh  t 
may  be  less  marked  than  m  a  hernia  in  its  ordinary  state 
and  here  is  not  so  much  tension  in  the  sac  as  when  stran: 
gulation  exists.  The  parts  are  hot,  tender,  and  ^edema- 
tous and  there  may  be  feverish  symptoms,  "omitin^  and 
constipation  The  vomit  consists,  however,  on  y  Sf  the 
contents  of  the  stomach  and  is  not  ftecal,  the  constipation 
IS  .seldom  complete,  and  flatus  wUl  usually  pass  ^ 

Trecdment --An  icehag  should  be  app  ied'over  the 
hernia  and  the  patient  placed  in  the  recumbent  pasition 
w^th  the  parts  as  much  as  possible  relaxed.     The  diet 
should  be  restricted  to  small  quantities  of  milk  and  beef- 
tea,  and  opium  administered  in  .small  do.ses.    When  all 

Slen  i  'StT^'n  ^""''l  •^"^■^"^'^'l  enema  may  be 
gnen  if  the  bowels  do  not  act  spontaneously.  Should 

the  mflammationrun  into  strangulation,  hernirftomy  must 
be  performed  ;  whilst,  should  suppuration,  a  vZ^S 
event,  occur,  the  pus  must  be  let  out  by  a  fi'ee  iSon 
rJrff^"^''-"'  "Z^  ""'^^"^  anus  after  operation  fov  Tan- 
^n^edherma—F^^^^  due  to  ulceration  o  Se 
mucous  membrane  at  the  seat  of  stricture,  and  subsequent 
perforation  of  the  bowel ;  artificial  anas  to  the  gaXTe 
hll  Poi'tion  of  the  strangulated  boweT  T 

oth,  adhesions  form  between  the  serous  coat  of  the  intes 

-yity;  but  in  the  f^carfis^jj^  Z  ^  Sti^ o?^ 
bowel  bemg  small,  most  of  the  f«3cal  crmtents  arc  pas  ed 
per  anum  ;  whereas,  in  artifici.al  anus  tlio  wl. ,  1  ^ 
externally  and  the  intestir.e  bolcnnhHiis  Tnd  LTn 

^^^^ 


anus 
■r  T  2 
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the  openings  of  the  uppei-and  lower  portions  of  the  intes- 
tine can  generally  be  seen.  The  upper  opening  may  be 
known  by  its  larger  size,  redder  colour,  and  by  fajces 
issuing  from  it,  whilst  at  times  its  mucous  membrane  may 
be  prolapsed. 

Treatment. — A  ffecal  fistula  will,  as  a  rule,  close  spon- 
taneously, and  beyond  keeping  the  parts  clean,  nothing  is 
generally  required.  In  artificial  anus  the  spur-like  pro- 
cess or  eperon  formed  by  the  projecting  forwards  of  the 
posterior  wall  of  the  bowel  bj'-  the  coils  of  intestine  which 
lie  in  the  angle  between  the  upper  and  lower  portions  of 
the  intestine,  may  have  first  to  be  destroyed  by  Dupuy- 
tren's  enterotome,  and  the  lumen  of  the  bowel  being  thus 
restored,  the  artificial  anus  may  be  closed  by  a  plastic 
operation,  or  the  walls  of  the  bowel  united  by  sutm-e.  The 
Surgeon,  however,  should  not  be  in  too  gi-eat  haste  to 
employ  the  enterotome,  as  in  the  com-se  of  time,  in  con- 
sequence of  the  dragging  of  the  mesentery,  the  spur-like 
process  may  become  gradually  retracted,  and  the  two 
portions  of  intestine,  instead  of  Ijdng  parallel,  may  be 
drawn  to  more  or  less  of  an  angle  with  each  other.  In 
this  way  the  lumen  of  the  tube  may  become  gradually 
restored,  and  the  ffeces  again  pass  down  the  lower  tube. 
A  plastic  operation  will  then  only  be  required  to  close  the 
external  opening,  if  indeed  this  does  not  heal  sjionta- 
neously  as  in  ftecal  fistula. 

Special  Hernia\ 

The  three  most  common  forms  of  hernia  are  : — the 
inguinal,  the  femoral,  and  the  umbilical.  Of  the  rarer 
forms,  may  be  mentioned  the  obturator,  the  ventral,  the 
epigastric,  the  diaphragmatic,  the  lumbar,  the  ischiatic, 
the  perintral,  the  vaginal,  and  the  rectal. 

Inguinal  hernia  is  one  wliich  escapes  into  or  through 
the  inguinal  canal.  Of  this  form  there  are  two  chief 
varieties,  the  oblique  or  external,  and  the  direct  or 
internal. 

The  oblique  or  external  variety  is  so  called  because 
it  descends  ohlicjuch/  through  the  inguinal  canal,  and  leaves 
the  abdomen  external  to  tlio  deep  ejiigastric  artery.  The 
hernia  enters  the  canal  by  tlio  internal  abdominal  ring, 
and  may  remain  in  the  canal,  when  it  is  spoken  of  as 
inamijilcte,  or,  from  its  reseiiiblancc  to  a  biibo,  a  hulmno- 
cde ;  or  it  may  pass  throTigh  the  canal  and  out  of  the 
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and  IS  then  termed  a  scrotal  or  labial  rupture  accordinD 
as  It  descends  mto  the  scrotum  or  labium^  'o"S 
of  an  obhque  inguinal  hernia  differ  accordiao-  as  it  is 

fe3e     Zr'"^^'"'',''  ^"^^  the  ma  e  or  n  th^ 

teniale  _  When  complete  and  in  the  male  thev  are  from 
wi  hout  inwards  1,  skin;  2,  superficial  and  dLp  fa  cL 

buHtSr  ''^•''"'^''^f ^'  "-s^'asteric  fascia  ;  3!?niS: 
buhtorra  fascia  ;  6,  subperitoneal  fat ;  and  7  pentoneum 

cremasteric  fascia  the  lowermost  fibres         he  internal 

.and^alf  ^"1"'/'^^" T  in  th^  m^lt 

wiU  be  si  mted  n  t?r'''  T^''^  «^\li«™ia  is  strangulated, 
fl^nl      1     •    1   •        external  abdominal  rin-  the  in- 

be'\"£  ''-""-Itae  wm  peAap., 

stood  by  reference 
to  the  accompany- 
ing diagrams.  The 
following  are  those 
most  commonly  de- 
scribed : — 

1.  The  common 
or  acquired  form 
{the  ingumo-scrotal 
of  Birkctt).  The 
sac  here  consists 
simply  of  a  protru- 
sion of  peritoneum 
through  the  ingui 


nal  canal,  and^'the 


Fig.  234.  —  Con- 
genital inguiual 
hernia.  (Bry- 
ant's Surgery. ) 


Fig.  233.— Ordin 
ary  acquired  in 
guinal  Ijernia 
(I'-ryant's  Sur- 

below  and  behind  the  hernia  7fiI  233?  ""^^ 

2.  The  cnnf/enituL    In  this  form         i,  • 
into  tho  funic  dar  process  of  tlV^^n  descends 

c.    The  testis  is  more  or  less  surrounded 


forming  the  sac 
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by  the  hernia,  instead  of  being  felt  distinctly  behind  and 
below  it,  as  in  the  fonner  varietv 
(Figs.  234  and  235). 

3.  The  hertiia  iido  the  futiicnlar 
process  resembles  the  congenital,  in 
that  the  hernia  descends  into  the 
funicular  process  of  the  tunica 
vaginalis,  but  differs  in  that  it  does 
not  reach  the  testicle,  being  cut  off 
from  it  by  a  septum  at  the  epidi- 
dymis. Should  an  operation  be 
required  in  this  form,  the  testicle 
is  not  seen  as  in  the  congenital. 

4.  The  encysted  coru/euital  (Fig. 
236).  In  this  form  the  funicular 
process  of  the  tunica  vaginalis  is 
cut  off  from  the  peritoneal  cavitj- 
b}'  a  septum  at  the  internal  ring. 
The  septum  yields  to  the  pressui'c 
of  the  hernia,  and  becomes  iiiA-a- 
ginated  before  it  into  the  unobli- 
terated  funicular  process.  Should 
an  operation  be  necessarj",  the 
anterior  laj-er  of  the  funicular  pro- 


Fiu.  235. — A  congeni- 
tal inguinal  hernia. 
The  roll  of  paper  is 
that  origiually  placed 
in  the  specimen  by 
Percivall  Pott.  (St. 
Bartholomew's  Hos- 
pital Museum. ) 


Fio.  2.'ifi.  —  IviicYsteil 
congenital  hernia. 
(Bryant's  Surgery.) 


culur 
nalis 
siunc 

The  last  two,  however,  are 


cess,  and  the  elongated  septum 
forming  the  spurious  sac,  will  have 
to  be  cut  through.  Here,  as  in  the 
funicular  variety,  the  hernia  is  not 
in  contact  with  the  testicle. 

u.  The  infantile  hernia  is  one  in 
which  the  intestine,  enclosed  in  its 
sac,  descends  behind  the  funicular 
j^rocess  of  the  tunica  vaginalis, 
which  has  remained  unobliterated 
but  is  cut  oft'  by  a.  sejitum  at  the 
internal  abdominal  ring  from  the 
general  peritoneal  cavity.  Should 
an  operation  become  noces.sary, 
throe  layers  of  peritoneum  have  to 
b(!  cut  through,  \\/..,  the  anterior 
lay(>r  of  the  unobliterated  funi- 
])roccss  of  the  timica  vagi- 
tho  posterioi'  layer  of  the 
;  and  finally  the  true  sac. 
generally  intimately  blended. 
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SO  that  there  are  apparently  only  two  layers  to  be  cut 
through. 

The  direct  or  Uvternal  inguikal  hernia  is  so 
called  because  it  escapes  diredhj  through  the  external 
abdominal  ring  without  trayersing  the  internal  ring  and 
the  whole  length  of  the  canal,  and  is  situated  mterncd  to 
tlie  deep  epigastric  artery.  Before  escaping  at  the 
external  abdominal  ring  it  either  passes  through  or  under 
the  conjoined  tendon  of  the  internal  oblique  and  trans- 
versalis,  which  is  situated  immediatelvbehind  the  external 


Fi'!.  237. — Oblique  inguinnl  liernia,  witli  line  of  incision. 

abdominal  ring;  or  it  protrudes  that  structure  in  front 
of  it.  The  coi'er?'w(7s  from  without  inwards  are,  1,  skin  ; 
2,  superficial  _  and  deep  fascia;  3,  intercolumnar  fascia; 
4,  transversalis  fascia;  5,  subperitoneal  fat;  and  6,  perito- 
neum forming  the  sac.  When  the  conjoined  tendon  is  pro- 
truded in  front  of  the  hernia,  this  of  course  constitutes 
an  additional  covering,  and  will  then  be  found  between 
the  intercolumnar  ancl  transversalis  fascia?.  It  will  thus 
be  seen  that  the  coverings  of  the  direct  hernia  differ  from 
those  of  the  oblique,  in  the  absence  in  the  former  of  the  cre- 
masteric fascia,  and  in  the  substitution  of  the  transversalis 
for  the  infundibuliform  fascia.  The  spermatic  cord  with 
its  covei-ings  from  the  cremasteric  and  infundibuliform 
fascia  lies  to  the  outer  side.  From  what  has  been  said 
above  it  will  be  seen  that  the  epigastric  artery  is  situated 
on  the  mner  side  of  the  neck  of  the  sac  in  the  oblique ; 
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on  the  outer  side  in  tlie  direct.  The  strktitre  -when  the 
hernia  is  strangukxted  will  be  situated  at  the  external 
abdominal  ring  or  at  the  aperture  in  the  conjoined  tendon 
through  which  the  hernia  has  passed. 

Two  varieties  of  direct  inguinal  hernia  are  desciibed 
according  as  the  protrusion  takes  place  internal  or  external 
to  the  obhterated  hj-pogastric  artery,  but  arc  not  of  suffi- 
cient importance  to  be  described  here. 

Sir/ns  and  diagnosis  of  inguinal  hernia. — There  is  a 
swelling  in  the  inguinal  region  having  the  general 
characters  of  hernia  already  given.    When  i/(co»i;jWe  the 


Pig.  238. — Direct  inguinal  bernia,  w  ith  line  of  incision. 

swelling  will  bo  in  the  groin,  and  has  to  be  chiefly  distin- 
guished from  a  femoral  hernia,  enlarged  inguinal  glands, 
ency.sted  hydrocele  of  the  cord,  non-descended  testicle, 
abscess  in  the  inguinal  canal,  and,  in  rare  instances,  from 
fatty  and  other  tumours  of  the  cord.    When  it  is  compldc, 

1.  e.,  has  passed  into  the  scrotum,  the  diagnosis  has  to  bo 
made  from  hydrocele  of  the  tunica  vaginalis,  solid  tumours 
of  the  testicle,  and  varicocele.  1.  In  otlan/ed  r/Iands  tho 
canal  is  free,  the  glands  are  felt  in  front  of  it.  and 
somo  cause  is  present  to  account  for  their  enlargement. 

2.  In  femoral  Jiernia  tho  swelling  is  external  to  the 
•spine  of  tho  ])ubes,  tho  neck  nl'  llio  liernia  is  below 
I'oupart's  ligaincnt,  tho  inguiiiiil  canal  is  free  but  tlie 
hernia,  can  bo  felt  tlirough  its  front  wnll,  and  to  return 
it  pressure  must  bo  made  in  a  direction  downwards. 
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backTvards,  and  then  upwards.     In  inguinal  liernia,  on 
the  contrary,  the  swelling  is  internal  to,  or  covers  the  siiine 
oi  the  pubes ;  the  neck  is  above  Poupart's  ligament : 
the  mgmnal  canal  is  occupied  by  it ;  and  to  return  it 
pressiu-e  must  be  made  upwards  and  outwards.     3  In 
encysted  Injdrocele  of  the  cord  the  swelling  is  translucent, 
tense   oval,  and  well-defined.    There  is  no  impulse  on 
cough;   and  it  cannot  bo  retm-ned  into  the  abdomen. 
4.  in  retained  testicle  that  organ  is  absent  from  the  scro- 
tum ;  there  IS  no  impulse  on  cough;  testicular  sensation 
can  be  obtamed  by  pressure  on  the  swelling ;  and  it  can- 
not be  returned  into  the  abdomen.    If  the  testicle  is 
milamed,  vomiting  may  be  present,  but  it  has  not  the 
gushing  character  of  the  vomiting  of  hernia,  and  consti- 
pation i±  also  present,  is  not  complete.    There  may,  how- 
ever, be  a  strangulated  hernia  in  adcHtion  to  an  inflamed 
testicle.    Ihe  chagnosis  in  such  a  case  is  very  difficult. 
i±  m  doubt  an  exploratory  incision  should  be  made  over 
the  tumour.    5   In  hydrocele  of  the  tnnica  vaginalis  the 
tumour  IS  translucent,  tense,  and  semi-fluctuating  ;  there 
is  absence  of  impulse  on  coughing,  freedom  of  the  cord, 
and  a  history  of  it  havmg  begun  at  the  bottom  of  the 
scrotum.    In  infants,  however,  a  hernia  may  be  trans- 
lucent,  and  m  a  hydi-ocele  of  the  congenital  variety  the 
fluid  c^n  be  pressed  back  into  the  abdomen,  but  it  does 
not  return  with  the  gurgle  or  slip  characteristic  of  a  hernia. 
6   In  vctr,  cocele  the  ailated  veins  feel  like  a  bag  of  worms  in 
the  scrotiuii,  and  the  impulse  on  cough  has  a  thrill-like 
Character.  _  A  varicocele,  like  a  hernia,  is  reduced  on  the 
patient  lymg  down,  but  if  the  finger  is  placed  firmly 
over  the  ring,  the  veins,  on  the  patient  rising,  refill 
notwithstanding  the  pressure  of  the  finger,  whereas  a 

ir  r/i^  "Tr''  ''-^'^''.^    '^^"^  '■"^■'•^''^  cannot 

piactically  be  distmgmshed  from  the  direct  as  the  rings 

get  dragged  opposite  one  another.    The  indirect  is  more 
common  m  the  young,  the  direct  in  the  old 

Treatment -Wh^t  has  already  been  said  on  this  subiect 
with  regard  to  hernia  generally,  is  applicable  here  and  it 
nood_  on Iv  1,0  added  that  if  an  operation  is  ne^Lliv  the 
HHUsion  (Figs.  2.57  and  238)  should  be  made  do™Ss'  and 
inwards  over  the  long  axis  of  the  hernia,  begin™  iust 
above  the  external  abdominal  riu".  •  that  fC^il^J^^^l 
^^7^%  ^';--c/r.o'as  S^^SfS 

tltick  '  tT,  1  /  ^'^'^  ^licn  combined  with  retained 
testicle  a  tiuss  should  bo  worn  if  practicable  above  the 
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testicle.  If  tlic  truss  causes  the  testicle  to  become  fre- 
quently inflamed,  the  testicle  Lad  better  be  removed. 

A  FEMORAL  HERIS'IA  is  One  that  escajies  into  the  femo- 
ral sheath,  and  neai'ly  always  internal  to  the  femoral 
vessels,  though  in  verj-  exceptional  cases  it  has  been 
found  external  to  them.  As  a  rule,  it  leaves  the  abdomen 
at  the  femoral  ling,  and  after  jiassing  downwards  through 
the  femoral  canal,  emerges  at  the  saphenous  opening, 
and  then  turning  upwards  and  outM^ards  over  the  falci- 
form process  of  the  fascia  lata,  passes,  should  it  fmther 

increase  in  size,  over  Pou- 
part's  ligament  on  to  the 
aponeiu'osis  of  the  external 
oblique  muscle  of  the  ab- 
domen. The  neck  of  the 
sac  is  situated  at  the  femoral 
ring,  and  is  therefore  bounded 
in  front  by  rou]iart"s  liga- 
ment, behind  by  the  bone, 
internally  by  the  sharp  wiry 
edge  of  Gimbernat's  liga- 
ment, and  externally  by  the 
femoral  vein,  from  wliieh  it 
is  only  separated  by  the  in- 
nermost septum  of  the  femoral 
sheath.  The  si^ennatic  cord 
is  close  above  it ;  the  ejiigas- 
tric  artery  passes  a  little  ex- 
ternal to  it;  but  there  is  no 
structiu-e  of  importance,  as  a 
rule,  on  its  inner,  and  iipper 
and  inner  side.  Tlie  obturator 
arterjf,  however,  may  be  given  off  from  the  ejiigastric  oi- 
external  iliac  artery,  and  encircle  this  part  of  the  ring  in  its 
course  to  the  obturator  foramen  (h'ig.  It  is  then  in 

great  danger  of  being  wounded  in  dividing  the  .•stricture, 
fortunately,  however,  although  the  artery  often  rises  in 
this  abnormal  manner,  it  docs  not  then,  as  a  rule,  take 
the  above-mentioned  dangerous  course,  but  passes  along 
the  outer  side  of  the  ring  where  it  is  out  of  danger.  The 
covarinf/s  of  a  frinnrdl  hcrnid  arc — (Fig.  2-10)  1,  skin; 
2,  superficial  fascist;  ;5,  (cribriform  fascia;  4.  anterior 
layer  of  the  iemoral  sheath,  calh^d  the  fascia  propria  : 
5,  .septum  crurale;  (>,  sub])eritoneal  fat;  and  7,  peri- 
toneum forming  the  sac.    The  fascia  ])ro]iria  is  often 


Fig.  239.— The  obturatoi-  ar- 
tery given  ofl'  abnormally' 
from  the  epigastric,  and 
running  round  the  npper 
and  inner  side  of  a  femoral 
hernia.  (St.  Bartholomew's 
Hospital  Museum.) 
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veiy  thm,  or  m  places  absorbed,  so  that  little  more  than 
skin  and  one  or  two  delicate  layers  of  fasciee  cover  the 
sac.  But  it  may  be  greatly  thickened,  especially  over 
the  neck  ot  the  sac,  where  it  may  form  distinct  fibrous 
bands,  which  go  by  the  name  of  the  deep  crural  arch. 


Fig.  240.— Femoral  hernia.    The  coverings  dissected  off  to  sliow 
the  sac.    (St.  Bartholomew's  Hospital  Museum.) 

Femoral  hernia  is  never  congenital ;  and  seldom  occurs 
before  adult  lite.  It  is  more  common  in  women  than  in 
men  The  stricture  when  the  hernia  is  strangulated  is 
at  the  saphenous  openmg,  at  Gimbernat's  ligament,  or 
more  rarely  at  the  deep  crural  arch. 

Sujns  and  diagnosis  (Fig.  241).-A  femoral  hernia  usually 
appears  as  a  tense  globular  swclUug  at  the  upper  and 
inner  part  of  the  thigh,  just  below  Poupart's  ligament 
internal  to  the  femoral  vessels,  and  external  to  the  spine 
of  the  pubes.  It  IS  usually  small,  but  may  sometimes  be 
as  large  as  an  orange,  or  even  larger.  It  then  extends 
upwards  and  outwards  over  Poupart's  ligament  towards 
the  ihac  spme,  and  appears  as  an  elongated  soft  and  yield- 
ing swelling  with  Its  long  axis  i,arallel  to  the  ligament 
Its  neck,  however,  can  always  be  traced  below  the  Hea- 
ment  towards  the  femoral  ring.  The  cliaracteristic  signs 
of  hernia  are,  of  course,  present.  ^ 

The  diagnosis  hiis  chiefly  to  be  made  from  enlaro'ed 
glands,  varix  of  the  saphenous  vein,  inguinal  hernia  and 
psoas  abscess.  1.  In  odarged  glcmds  there  is  no  impulse 
on  cough  ;  they  can  be  raised  from  the  deeper  tissued  and 
here  will  probably  be  some  evident  cau/e,  as  a  so^c  on 
the  heel  &c.,  to  account  for  them.  A  sniall  pie,^  Z. 
irreducible  omentum,  however,  may  almost  exactly  re- 
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semble  an  enlarged  gland  in  the  femoral  canal ;  and  it 
may  be  impossible  to  make  a  diagnosis  without  exploring 
the  ring,  an  operation  which  should  always  be  under- 
taken if  symptoms  of  strangulation  of  the  intestine 
are  present.  At  times,  there  may  be  an  enlarged  gland 
over  a  hernia.  2.  In  varix  of  the  saphenous  rei?rthe  vein 
is  generally  also  varicose  lower  down  the  limb,  and  the 
impulse  on  coughing  has  a  peculiar  thrill-like  character, 
and  extends  also  some  distance  down  the  vein.  When 


Fio.  241. — Femoral  hernia,  with  Hne  of  incision. 

the  swelling  is  reduced  by  placing  the  patient  on  her 
back,  and  the  ring  is  closed  by  the  finger,  the  vein  refills 
when  she  rises,  whereas  the  hernia  remains  reduced  as 
long  as  the  finger  is  kept  in  position.  3.  In  inguinal 
hernia  the  neck  of  the  sac  is  above  Poupart's  ligament, 
and  inside  or  over  the  spine  of  the  pubes  ;  in  femoral  hernia 
the  neck  is  below  Poupart's  ligament  and  outside  the  spine 
of  the  pubes.  In  inguinal,  the  hernia  goes  back  in  a 
dii'ection  iipwards,  outwards  and  backwards  ;  in  femoral, 
downwards,  backwards  and  upwards.  In  inguinal,  the 
hernia  occupies  the  inguinal  canal,  and  may  descend  into 
the  scrotmn  or  labium  ;  in  femoral,  the  inguinal  canal  is 
felt  free  (m  passing  the  finger  into  it.  -1.  Jn  psoas  abscess 
the  swelling  is  generally  at  first  external  to  the  femoral 
vessels.  There  is  usually  fulnoss  in  the  iliac  fossn,  and 
fluctuation  can  ho.  detcct(!d  above  and  l)elow  I'oupart's 
ligament.  jSome  cause  for  the  abscess,  such  as  caries  of 
the  spine,  is  gcniei-ally  evident. 

Treatment. — All  that  need  bo  mentioned  in  addition  to 
what  has  already  been  said  of  the  treatment  of  hernia 
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generally  is- 1.  That  the  femoral  truss  (Fig.  2'?8)  should 
have  the  pad  mo2-e  vertically  placed,  and  the  button  for 
the  strap  should  be  on  the  end  of  the  spring  and  not  on 
the  back  of  the  pad,  as  if  placed  in  the  latter  situation  it 
causes  the  pad  to  rise  up  and  so  aUows  the  hernia  to  escape 
beneath  it.    2.  That  there  is  less  chance  of  a  radical  cure 
than  m  inguinal  hernia,  as  the  ring  on  account  of  its 
unyielding  nature  cannot  be  drawn  together  by  suture. 
3   lhat  m  applying  the  taxis  the  leg  should  be  flexed, 
slightly  adducted,  and  rotated  inwards,  to  relax  the  falci- 
form process  of  the  fascia  lata.    4.  That  on  account  of 
the  unyielding  nature  of  the  parts  there  is  but  Httle 
prospect  of  _reducing  the  hernia  under  chloroform  or  by  a 
hot  bath.    0.  That  should  the  hernia  become  strangulated 
ulceration  is  rapidly  produced,  owing  to  the  pressure  of 
the  wiry  edge  of  Gimbernat's  ligament.    Therefore  if 
^litr-''    ""r * f  ^T^^^'^     moderate  taxis,  an  operation 
InT  '  1 1'l^      performed.    6.  That  the  incision 
(J^ig.  241)  should  be  made  m  a  vertical  direction  over  the 
inner  side  of  the  neck  of  the  hernia,  the  skin  being  lipped 

ngs  are  often  very  thm.  7.  That  the  stricture  should  be 
divided  m  ari  upward  and  inward  dii-ection  through  the 
junction  of  Gimbernat's  with  Hey's  ligament.    If  made 

it'lf ySf'  'I'  -  -  large  tiSt 

^  IS  difficult  subsequently  to  keep  up  the  hernia 
with  a  truss;  while  if  made  directly  upwards,  the  ITr- 
matic  cord  and  epigastric  artery,  and  if  outwards  ^  the 
femoral  vein  are  endangered.  7.  Several  small  notches 
are  preferable  to  a  single  and  larger  incision,  as  there  is 
bepieS"  artery  shoidd  one 

_  Umbilical  hernia  (exompil.vlos,  or  omphalocelf^ 

tL  mn^Sn  t :  '  ^i^^y^:  an  acqmred  one,  and  consists  of 
tne  parietal  layer  of  peritoneum,  and  never  of  a  natunl 
process  of  j^ritoneum  like  that  of  the  funicular  processin 
he  mgumal  region.  In  infancy  the  hernia  passes  thio\'<^h 
the  yet  unclosed  umbilical  ring;  in  adulti,  throuTn; 

aauits  ,  and  is  more  common,  again,  in  the  old  especi'xllv 
n  stout  females.    The  sac  is  usually  vei^  thl  3 
wvV'r.?^  «nbriform  or  altogether  deficient  in  places 
whilst  the  contents  usually  consist  of  omentum  affol  a 
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small  knuckle  of  intestine  wkicli  mostly  lies  concealed  in 
omentum  at  the  neck  of  the  sac.  The  coverings  are — 
1,  the  skin  ;  2,  the  superficial  and  deep  fascia  vriih  a  thin 
laj^er  of  fat  between  them  ;  3,  the  fascia  transversalis  ;  and 
4,  the  peritoneum,  which  constitutes  the  sac.  They  fre- 
quently, however,  become  so  thinned,  adherent  to  one 
another,  or  jjartially  absorbed,  that  the  contents  of  the 
hernia  are  merely  covered  with  skin  and  a  thin  layer  of 
fascia  (Fig.  242). 

Symptoms. — In  infancy,  the  hernia,  which  is  known  by 
niu'ses  as  "  starting  of  the  navel,"  consists  of  a  protrusion 

at  the  umbilicus,  I'eadily  i-e- 
tiu'ning  when  gentle  pressure 
is  applied,  and  when  once 
seen  can  hardly  be  mistaken 
for  any  other  affection.  It 
generally  undergoes  a  spon- 
taneous cure.  In  adults  it 
forms  a  globular,  lobulated, 
or  sometimes  pyiiform  swell- 
ing, on  the  lower  part  of 
which  the  cicatrix  of  the 
naval  is  seen.  It  often  at- 
tains a  large  size,  nearly 
always  extending  as  it  en- 
larges downwards  towards 
the  pubes,  and  is  frequently 
in  part  or  completely  reduci- 
ble. It  is  verj'  liable  to 
become  obstructed  and  less 
often  strangulated. 

Treatment. — In  infants 
the  hernia  geneiuUj-  amdorgoes  a  spontaneous  ciu-e,  but 
a  pad,  consisting  of  a  piece  of  cork  between  two  layers 
of  lint,  may  bo  applied  over  it,  and  fixed  with  strapping 
or  an  india-rubber  bandage.  In  adults,  an  innbilical 
truss  or  bandage  is  necessary,  or  when  the  hernia  is 
irreducible,  a  hollow  supporting  truss.  When  the 
hernia  is  incarcerated,  the  patient  must  be  placed  at 
rest  and  an  enema  administered.  "When  strangulated, 
an  operation  must  b(!  performed.  The  incision  should 
then  bo  made  vertically  over  tlie  swelling  in  the  middle 
line,  and  the  slrictui-e  "divided  in  an  upward  direction. 
If  the  hernia  cannot  then  be  reduced,  the  .sac  mu.st  bo 
opened,  in  doing  which  great  care  is  necessary,  as  the 
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coverings  are  often  very  tliin.  If  the  omentum  pre- 
sents first,  as  IS  usuall)^  the  case,  search  must  be  made 
for  the  mtestme,  and  the  latter  retui^ned ;  the  omentum 
must  then  be  um-avelled,  transfixed  with  a  double 
ligatirre,  tied,  cut  off,  and  the  stump  also  returned  The 
sac  should  then  be  cut  oft  and  the  ring  refreshed  and 
sewn  up  with  deep  sutures.  Eadical  cui'e  is  occasionally 
caUed  lor  when  a  truss  fails  to  keep  up  the  hernia  and 
strangulation  is  frequently  occurrino-. 

An  obturator  hernia  is  one  that  escapes  through  the 
obturator  canal,  i.e.,  the  aperture  left  in  the  obturator 
membrane  for  the  passage  of  the  obturator  nerve  and 
vessels.    The  neck  of  the  sac  is  bounded  by  the  horizontal 
ramus  of  the  pubes  above,  and  by  the  sharp  edge  of  the 
obturator  membrane  elsewhere  ;  A^-hilst  the  fundus  either 
protrudes  the  obturator  externus  in  front  of  it,  or  passes 
above  that  muscle  or  between  its  fibres  and  comes  into 
contact  with  the  pectineus,  giving  rise  to  a  slight  fulness 
m  the  upper  part  of  the  thigh  just  below  Poupart's  liga- 
ment  immechately  behind  and  internal  to  the  femoral 
vessels.    The  coverings,  therefore,  are  1,  skin;  2,  super- 
ficial fascia ;  3,  fascia  lata;  4,  pectineus;  5,  fascia  over 
the  obturator  externus ;  6,  obtm-ator  externus  (some- 
tmies);    /,  pel™  fascia ;  8,  subperitoneal  fat;  and  9' 
peritoneum,  formmg  the'sac,  which  is  always  an  acquired 
one.    The  relation  of  the  obturator  arteiy  and  neiwe  to 
the  sac  IS  variable.    The  hernia  is  always  small  and 
generally  consists  of  the  lower  portion  of  the  ileum,  often 
of  only  a  portion  of  the  calibre  of  the  gat.  Obturator 
hernia  is  ra«,;  it  is  most  often  met  with  after  the  age 
of  fifty,  and  then  generally  in  women.    It  has  not  always 
othTr  hSr  accompanied  Ij 

Symptonw.~TkB  chief  of  these,  in  addition  to  those  of 
strang-iUa  ion  which  has  generally  been  present,  are  a  slTght 
fulness  below  and  internal  to  the  femoral  vessds,  perhaps 
not  perceptible  unless  the  two  sides  are  compared  pa  n 
down  the  inner  side  of  the  thigh  from  preslure  on  the 

t^^^'::r:/\  ^"'^        P~g  ove^  the  obtm-ato 
Toiamon  and  perhaps  some  increased  resistance  or  swell- 

"L"tho^obST''  ^-"^^V"^  ''''  thigh  oXTiJJs 

iiom  th(.  obtui-ator  niusclos,  which  are  then  put  on  the 

stretch,  pros«,ng  on  the  hernia ;  and  pain  and  IwelHng  i^ 

the  region  of  tlie  obturator  membrane  on  examilat^^n  by 

tJie  rectum  or  vagina.    Erom  femoral  hernia  it  may  S 
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known  by  tlao  neck  being'  below  instead  of  above  the 
ramus  of  the  pubes ;  and  by  the  femoral  ring  being  free. 

Treatment. — The  hernia  has  occasionallj-  been  reduced 
by  the  taxis,  aided  in  one  instance  hy  the  hand  in  the 
vagina.  But  this  method  is  dangerous  inasmuch  as  the 
gut  may  be  injured  or  may  be  in  a  state  imfit  to  retui'n 
into  the  abdomen.  It  is  better  therefore  to  make  an 
incision  similar  to  that  for  femoral  hernia,  but  sbghtly 
longer,  and  having  divided  the  various  coveiings  and 
opened  the  sac,  to  incise  the  strictui-e  in  a  dii-ection  down- 
wards and  inwards,  avoiding  if  possible  the  obtm-ator 
artery  and  nerve.  Where  the  diagnosis  is  doubtful  the 
ring  should  be  explored  either  in  the  way  described  above 
or  through  an  incision  in  the  middle  line  of  the  abdomen, 
the  hernia,  if  one  is  found,  being  in  the  latter  case 
drawn  out  from  the  ring  from  within  the  abdomen,  after 
cautiously  dividing  the  stiictui'e. 

Diaphragmatic,  or  phrenic  hernia,  is  one  that  pro- 
trudes through  the  diaphi'agm  into  the  thoracic  cavity. 
It  is  very  rare.  The  aperture  may  be  due  to  a  con- 
genital defect,  to  the  enlargement  of  one  of  the  natural 
openings,  or  to  a  wound  or  laceration  of  the  diaphi-agm. 
The  hernia  usually  occurs  on  the  left  side,  the  liver  tending 
to  prevent  any  protrusion  on  the  right.  There  is  no 
peritoneal  sac,  the  viscus,  which  is  usually  the  stomach 
or  transverse  colon,  escaping  into  the  plem-al  cavity.  In 
the  Museum  of  St.  Bartholomew's  there  is  a  imique  sjjeci- 
men  of  a  hernia  of  the  omentum  into  the  pericardium,  the 
result  of  a  wound. 

Symptovis. — In  some  cases  there  have  been  no  symp- 
toms ;  in  other  cases  unnatui'al  fulness  and  abnormal  reso- 
nance of  the  left  side  of  the  chest  with  gru'gling  on  auscul- 
tation, excessive  tliirst,  and  signs  of  internal  strangulation 
have  been  observed,  '\^^len  the  result  of  a  wound,  jdcurisy 
or  peritonitis,  or  both,  have  generallj- soon  supervened  and 
carried  off  the  patient.  No  treatment  as  far  as  I  know 
has  hitherto  been  attempted. 

The  rarer  forms  of  hernia,  viz.,  the  ischiaiic.  whicli 
leaves  the  i^ehds  through  the  greater  ischiatic  notcli 
either  above  or  below  the  pyriformis  ;  the  hnnhar,  which 
escapes  between  the  quadratus  lumborum  and  extoinal 
oblique  ;  the  pcrina'al,  wliich  presents  between  the  vagina 
and  the  rectum  ;  the  piidendul,  which  esca]ics  between  tlic 
vagina  and  the  ascending  ramus  of  the  ischium  ;  tlie  rcdal 
and  vaginal,  which  protrude  respectively  into  these  cavi- 
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_  ties;  and  the  ventral,  ^hxch.  escapes  tlirotigh  the  linea 
alba,_  are,  on  account  of  space,  only  mentioned  to  be 
dismissed. 


DISEASES  OF  THE  RECTU5I, 

Co>-GEXiT.\x  ir..u.FOEMATioxs.— Imperforate  anus  is  the 
only  malforniation  that  needs  consideration  here.  Cause. 
--The  intestinal  canal  in  early  fcetal  life  ends  at  some 
little  distance  from  the  surface  of  the  skin  in  a  blind 
pouch  or  cloaca,  which  is  common  to  it  and  the  genito- 
urinary organs.  _  In  the  course  of  development  the  cutane- 
ous tissues  (epiblast)  become  invaginated  towards  the 
cloaca  at  the  spot  which  is  to  be  the  future  anus.  The 
intervening  tissues  are  then  gradually  absorbed,  and  a 
communication  is  thus  established  between  the  cloaca 
and  the  surface  of  the  body,  the  intestinal  portion  of  the 
cloaca  at  the  same  time  becoming  differentiated  from  the 
genito -urinary.  An  arrest  in  the  above  process  of  de- 
velopment is  the  cause  of  imperforate  anus.    Thus :  

1.  Should  no  invagination  of  the  skin  occur,  the  anus  will 
be  entirely  absent.     In  such  a  case  the  intestine  may 
terminate  in  a  blind  pouch  at  a  variable  distance  from  the 
surface,  a  thin  membrane  or  a  considerable  thickness  of 
tissue  intervening  between  the  skin-surface  and  the  in- 
terior of  the  gut.    At  times  the  intestine  may  stop  short 
of  the  pelvis,  the  rectum  being  then  of  course  wholly 
absent.     2.  Should  invagination  occur,  but  the  inter- 
vemng  tissues  not  be  absorbed,  an  anus,  to  aU  external 
appearances  natui-al,  will  be  present  but  will  be  found  to 
terminate  in  a  cul-de-sac  a  short  distance  from  the  sur- 
face.   Here  again  either  a  thin  membrane,  or  a  consider- 
able thickness  of  tissue,  may  intervene  between  the  top  of 
the  cul-de-sac  and  the  interior  of  the  gut.    3.  Should  the 
process  by  which  the  intestinal  canal  is  normally  cut  off 
from  the  genito-urinary  portion  of  the  cloaca,  also  fail, 
the  intestine,  instead  of  ending  in  a  blind  pouch,  may 
communicate  with  the  bladder,   prostatic   urethra,  or 
vagina.    In  rare  cases  the  intestine  may  open  in  some 
other  abnormal  situation,  as  the  perinn3um  or  groin. 
_   Treatme?d.--^YhGYQ  only  a  thin  membrane  intervenes 
its  division  IS  all  that  is  necessary  ;  but  where  there  is  no 
appearance  of  an  anus,  or  evidently  a  considerable  thick- 
ness of  tissues  between  the  gut  and  the  surface,  a  vertical 
incision  should  be  made  in  the  middle  line  at  the  spot  where 
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tliG  anus  slioiild  be  normally  situated.  If  the  distended 
bowel  is  now  seen  or  felt  to  bulge  in  the  wound  it  should 
be  exf)osed  with  a  few  touches  of  the  knife,  and  then 
cautiously  opened  by  an  incision  made  in  the  same  dii'ec- 
tion  as  the  wound.  Should  it  not  be  thus  discovered,  the 
dissection  must  be  carried  on  cautiously  in  an  upward 
and  backward  direction  for  an  inch  to  an  inch  and  a  half, 
of  coru'se  keeping  to  the  middle  line  and  well  towards  the 
sacrilm  lest  the  peritoneum  be  wounded.  If  the  bowel 
is  detected  it  should  be  opened ;  no  attempt,  however, 
should  be  made  to  bring  it  do-nni,  but  a  bougie  passed 
daily  to  prevent  the  wound  re-contracting.  If  not  foimd 
in  this  way  the  colon  maj'  be  opened  in  the  left  loin 
{lumljar  colotomy)  or  in  the  left  groin  {inguinal  colotomy). 
(Ipinions  differ  as  to  which  of  these  operations  is  preferable. 
There  are  advantages  and  disadvantages  attending  each 
which  cannot  be  here  discussed.  On  the  whole  the  opera- 
tion in  the  groin  in  my  opinion  is  the  best.  Mayo  Eobson. 
however,  has  recently  proposed  to  continue  the  dissection 
in  the  pcrinfeum,  open  the  peritoneum,  seek  the  end  of  the 
gut,  pull  it  down,  and  fix  it  to  the  skin. 

Peuhitus  axi,  or  itching  about  the  anus,  though  often 
dependent  upon  constipation,  ascarides,  pediculi,  eczema 
marginatum,  condjdomata,  piles  or  other  diseases  of  the 
rectum,  sometimes  occurs  without  any  very  evident  cause, 
and  has  then  been  attributed  to  disordered  digestion  and 
gouty  habit.  Hymptoms. — The  itching  is  often  intolerable 
and  "is  usually  worse  soon  after  the  patient  gets  warm  in 
bod.  There  inay  be  some  slight  cracks,  a  little  eczema 
from  the  scratching,  or  a  moist  and  reddened  condition  of 
the  skin,  but  occasionally  there  is  nothing  to  be  seen. 
Treatment. — The  cause  if  ])ossil)le  .should  bo  removed. 
Where  none  is  very  evident  the  general  health  unist  be 
attended  to,  the  parts  kept  scrupulously  clean,  and  an 
ointment  or  lotion  of  pcrchloridc  of  mercury,  boracic  acid, 
nitrate  of  silver,  cocaine,  &c..  applied.  I  have  foiuid 
lactate  of  lead,  made  by  pouring  lead  lotion  into  milk,  to 
have  a  very  beneficial  effect. 

FissuiMi  OF  THE  HECTUM  is  a  small  painful  crack  or 
ulccr  usually  situated  just  within  the  anus,  and  seldom 
invoh-ing  more  than  "the  skin  or  mucous_  mombrano. 
C,'„,„.s,,,..lAlmost  always  constipation;  ."sometimes  neglect 
of  local  cleanliness,  dr  otlnn-  source  of  irritation.  T]i(> 
jiassagc  of  an  unusually  hard  motion  is  often  the  iinm<'- 
diato  exciting  cause.    VVhen  the  ulcer  is  once  thoroughly 
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established,  healing  is  i^revented  hy  the  action  of  the 
sphincter  and  the  irritation  of  its  surface  during  the 
passage  of  a  motion.    Symptoms. — The  chief  of  these  is 
pain,  the  result  of  spasm  of  the  sphincter.    It  is  often  very 
severe,  and  occurs  dming  and  after  defsecation.    It  may 
last  for  a  few  minutes  or  longer,  even  to  several  hours, 
and  then  ceases  till  the  next  motion.    The  pain  may  not 
only  be  felt  in  the  anus,  but  may  be  reflected  down  the 
thighs  or  to  other  parts,  as  the  uterus,  vagina,  or  testicle. 
The  motions  are  often  slightly  streaked  with  blood,  some- 
times with  pus.     On  examination  the  sjjhiucters  are 
found  spasmodically  contracted.    On  gently  everting  the 
margins  of  the  anus  the  end  of  the  ulcer  will  be  discovered 
usually  at  the  posterior  part,  a  small  external  pile  or  anoede- 
matous  fold  of  skin  which  is  generally  present  then  serving 
as  a  guide  to  it.    The  passage  of  the  finger  is  attended 
with  great  pain.    Treatment. — In  slight  cases  the  use  of 
laxatives  and  the  application  of  astringent  lotions  or 
ointments  may  be  sufficient.    If  these  fail  the  sphincter 
must  be  forcibly  dilated,  or  the  ulcer  divided  together 
with  half  or  more  of  tlie  external  sphincter  by  drawing  a 
.straight  bistom'y  longitudinally  through  the  base  of  the 
vlcev.    The  bowels  should  then  be  kept  confined  for  four 
or  five_  days,  and  the  motions  afterwards  kept  soft  for 
a  fortnight  or  longer.    Or  the  sphincter  may  be  di\Tided 
subcutaneously  by  passing  a  tenotomy  knife  beneath  it 
through  the  mucous  membrane  and'  cutting  outwards 
towards  the  skin.    This  httle  operation  may  be  done  with- 
out pain  by  painting  the  mucous  membrane  at  the  seat  of 
punctm^e  with  cocaine,  and  does   not   necessitate  the 
patient's  lying  up  for  more  than  two  or  three  days. 

Pkolapsus  eecti  is  the  protrusion  of  the  mucous 
Jiiembrane  of  the  lower  part  of  the  rectum,  and  more  rarely 
of  the  muscular  coat  as  well,  through  the  anus.  It  is  most 
common  in  children,  but  may  occur  at  any  age.  The 
cruises  are  either  a  relaxed  state  of  the  sphincter  induced 
by  general  weakness,  residence  in  hot  climates,  &c.,  or 
excessive  straining  due  to  stricture  of  the  urethra,  phimosis, 
stone,  ascarides,  constipation,  piles,  or  polypus.  Signs  and 
iHwjnosis.- — It  commonly  appears  as  an  irregular  ring  of 
mucous  membrane,  or  when  nnich  is  protruded,  as  a  cylin- 
drical elongated  swelling.  When  recent,  it  has  the  colour 
of  healthy  mucous  membrane,  but  if  not  soon  reduced  it 
may  become  livid  and  congested,  in  consequence  of  con- 
striction of  the  blood-vessels  by  the   sphincter.  The 
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strangulation  may  proceed  to  such  an  extent  that  the 
prolapsed  portion  may  undergo  mortification  and  slough 
away.  In  old-standing  cases  it  becomes  indurated  and 
leathery  from  exposure.  It  ma}'  be  diagnosed  from 
polypus  by  the  presence  of  a  central  aperture,  and  from 
intussusception  by  the  mucous  membrane  being  con- 
tinuous with  that  of  the  sphincter.  In  intussusception  a 
sulcus  exists  between  the  protruded  pai-t  of  the  bowel  and 
the  sphincter. 

Treatment. — Should  the  bowel  be  protruded  or  sti-angu- 
lated,  an  attempt  should  be  made  to  reduce  it.  If  it  has 
only  been  prolapsed  a  short  time,  this  is  easily  accom- 
plished by  gentle  pressure,  the  parts  having  been  well 
smeared  with  vaseline  and  the  buttocks  raised.  When 
of  longer  standing,  firm  i^ressure  must  be  exercised  on  it 
for  ten  minutes  or  so,  or  the  finger  maj^  be  introduced  into 
the  orifice  and  the  bowel  pressed  back.  If  reduction  fails 
and  the  part  is  much  inflamed,  an  ice-bag  maybe  applied, 
and  another  attempt  subsequently  made,  when,  if  still 
unsuccessful,  nothing  remains  but  to  allow  the  protruded 
part  to  slough  off  or  to  excise  it.  If  the  muscular  coat 
protrudes,  no  operation  should  be  done  lest  the  peritoneum 
be  wounded.  Having  reduced  the  bowel,  the  cause  of  the 
prolapse  should,  if  possible,  be  removed,  and  to  prevent  a 
recurrence  the  nates  may  be  strapped  together,  or  a  pad 
and  T-bandage  worn,  and  the  motions  passed  at  bed-time 
instead  of  in  the  moi'ning,  the  patient  lying  on  his  side  or 
back  dming  defascation.  Astringent  lotions  or  ointments 
of  .sulphate  of  iron,  galls,  or  tannin  should  be  ai^plied,  or 
the  mucous  membrane  painted  with  nitrate  of  silver, 
whilst  any  pendulous  folds  of  skin  may  be  snipped  off,  so 
as  to  cause  some  amount  of  contraction  of  the  anus.  In 
the  meanwhile,  the  motions  should  be  rendered  soft  with 
gentle  laxatives.  Should  these  means,  after  being  well 
nersevered  in,  fail,  a  more  serious  operation  may  become 
necessary.  Thus,  portions  of  the  mucous  membrane  may 
be  removed  by  ligature  ;  or  the  galvano-cautery  raay  be 
.applied  in  two  or  three  situations,  so  as  to  produce  lines  of 
burns  in  the  long  axis  of  the  bowel,  and  thus  cause  the 
n)ucous  membrane  to  adhere  to  the  muscular  coat  by 
inflammation. 

HAEMORRHOIDS  OR  PILES,  are  swelling.-^  inside  or  around 
the  margin  of  the  anus,  the  residt  of  a  dilatation  or  vari- 
cose state  of  the  blood-vessels. 

C'ffHfcca.— The  peculiar  anatomical  arrangement  of  the 
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hfiemoiThoidal  veins ;  the  absence  of  valves  in  tlieni  and 
in  the  veins  through  which  thej^  communicate  with  the 
portal  vein,  whereby  they  have  to  sustain  the  whole 
weight  of  the  column  of  portal  blood  ;  and  their  situation 
between  the  muscular  and  mucous  coats  of  the  rectum, 
so  that  they  receive  but  little  support  during  defaacation, 
render  them  exceedingly  liable  to  become  dilated  or 
varicose.  Anything,  therefore,  that  tends  to  congest  the 
portal  system,  and  hence  obstruct  the  retiirn  of  venous 
blood  from  the  hremorrhoidal  veins,  such  as  high  living, 
habitual  constipation,  cirrhosis  of  the  liver,  heart-disease, 
&c.,  may  be  looked  iipon  as  predisposing  causes  ;  whilst 
anything  determining  local  congestion  of  the  part,  such 
as  straining  at  stool  or  to  pass  water  in  cases  of  enlarged 
prostate  or  stricture  of  the  urethra;  the  pressure  of  the 
gravid  uterus,  distended  colon,  or  ovarian  or  other  pelvic 
tumour ;  strictiu-e  of  the  rectmn  ;  and  the  abuse  of  aloetic 
purgatives,  may  be  regarded  as  exciting  causes. 

Pathology. — Ilcemorrhoids  consist  at  hrst  of  little  more 
than  cUlated  veins,  but  after  they  have  existed  some  time 
the  blood  in  their  interior  may  clot,  the  vein-walls 
hypertrophy,  and  the  connective  tissue  of  the  dilated  vein 
become  inhltrated  and  thickened.  If  a  pile  is  now  cut 
into,  it  presents  a  spongy  vascular  structure,  and  there  is 
often  a  small  artery  in  its  centre.  Piles  may  be  situated 
external  to  the  sphincter,  and  are  then  covered  with  skin 
{external  or  hlind  piles) ;  or  within  the  sphincter,  when  they 
are  covered  with  mucous  membrane  {internal  or  NeedirKj 
piles).  In  many  instances,  however,  they  may  be  coA'ered 
in  part  ^vith  skin,  and  in  part  with  mucous  membrane 
{mixed  piles).  An  edematous  and  swollen  condition  of 
the  muco-cutaneous  folds  and  hypertrophicd  flaps  of  skin 
about  the  margin  of  the  anus,  although  not  produced  by 
dilatation  of  the  veins,  is  also  generally  spoken  of  as  jjiles. 
External  jriles  occur  as  soft,  globular,  pinkish-blue 
swellings,  or  as  moderately  firm  fleshy  tumours,  or  as 
little  more  than  loose  hypertrophicd  folds  of  sldn. 
Internal  piles  alfio  present  various  forms.  They  may  con- 
sist of  small  hicmorrhoidal  veins,  dilated  and  varicose, 
giving  the  niucous  membrane  a  dark  purplish  colour,  and 
rendering  it  liable  to  become  prolapsed  during  defajcation  ; 
or  they  may  form  either  .slightly  raised,  flatfish  and  oblou'i^ 
elevations,  or  distinctly  globular  pedunculated  swelling^ 
(Fig.  24;i).  They  may  appear  very  vascular  from  the 
congestion  of  the  mucous  membrane  covering  them,  and 
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then  constitute  tlie  bleccling  pile ;  or  tlioy  may  be  firm 
and  fleshy  and  of  a  reddish  broAvn  colour  "from  the 
thickening  of  the  mucous  membrane,  and  then  do  not 
readily  bleed.  The  haemorrhage  is  usually  arterial,  and 
comes  from  the  small  arteries  in  the  mucous  membrane. 


Fig.  243.— Internal  Piles.     (St.  Bartholomew's  Hospital  :Museiuii.) 

Piles,  whether  external  or  internal,  are  at  times  liable  to 
become  inflamed  and  slough. 

Symptoms. — External  piles,  beyond  causing  some  amount 
of  itching  and  unpleasant  sensation  about  the  rectum,  may 
give  rise  to  no  symptoms  unless  irritated  or  inflamed. 
They  are  then  often  a  source  of  much  distress.  The  pile 
becomes  swollen  and  painful,  the  pain  being  reflected  to 
the  surrounding  parts  and  increased  on  sitting,  standing, 
and  walking.  The  acute  symptoms  usually  subside  in  a 
few  days,  but  often  leave  the  parts  thickened  and  irritable, 
and  are  liable  to  recur  from  time  to  time.  Internal  piles 
are  productive  of  more  trouble,  the  chief  symptoms  to 
which  they  give  rise  being  ha?morrhage,  and  irritation 
and  pain  consequent  on  their  protrusion  and  constriction 
by  the  sphincter,  or  as  the  result  of  their  becoming 
inflamed ;  whilst  the  hiomorrhage,  when  severe,  may  be 
lu'oductive  of  ancemia  and  all  its  attendant  constitutional 
.symptoms.  The  amo\int  of  liiX'morrhage,  which  is 
sometimes  of  an  arterial  charactiu',  may  vary  from  a  few 
drops— a  mere  streaking  of  the  motions  with  blood — to 
several  ounces. 

When  first  noticed,  the  protrusion  of  the  piles  occiirs 
only  during  del'iccation  ;  and  although  they  may  at  first 
go  back  spontaneously,  they  often  re(iuire  replacement  by 
the  finger,  as  otherwise  tliey  are  apt  to  become  strangu- 
lated by  the  s])hincter  and  irritated  or  inflamed  from  the 
chafing  of  the  cloflics.  liafer  the  s])hincter  becomes 
diiafcd.  and  tliry  may  ]ii-i)tnide  at  times  other  than  during 


HiEirOIlRHOIDS  OK  PILES. 


663 


dei'a?cation,  auci  in  long-standing  cases  the  uiiicoiis  mem- 
brane becomes  permanently  prolapsed,  and  the  pile 
remains  constantly  protruded.  External  piles  then 
generally  form  in  addition  to  the  internal,  whilst  the 
mucus  exuded  from  the  parts  is  a  constant  source  of 
annoj^ance.  The  constitutional .  symptoms  to  which  the 
loss  of  blood  and  pain  and  ii-ritation  may  give  rise  are 
pallor,  palpitation,  breathlessness,  fainting  and  headache  ; 
and  from  the  reflex  character  of  the  jsain  the  patient 
may  refer  the  symptoms  to  other  organs,  as  the  testicle, 
bladder,  kidneys,  or  uterus. 

Diagnosis. — External  jjiles  may  be  readily  diag-nosed 
from  condylomata,  polj^Di,  and  epithelioma  by  the 
characters  ali-eady  given.  Internal  piles  may  be  suspected 
from  the  above  mentioned  sj^mptoms,  and  if  not  protruded 
they  may  generally  be  brought  into  view  by  asking  the 
patient  to  bear  down  as  if  to  defascate,  whilst  the  surgeon 
makes  gentle  traction  on  the  margin  of  the  anus.  If 
this  does  not  succeed  and  the  bowel  is  loaded  an  enema 
should  fii'st  be  given.  Examination  with  the  finger, 
imless  the  surgeon  has  had  great  experience,  fails  to 
detect  the  pile,  as  when  neither  irritated,  inflamed,  nor 
protruded,  it  is  soft  and  flaccid,  like  the  rest  of  the 
mucous  membrane. 

The  treatment  of  piles  may  be  divided  into  the  palliative 
and  the  radical. 

The  palliative  treatment  consists  in  employing  such 
means  as  are  calculated  to  relieve  the  congestion  of  the 
hcemorrhoidal  veins.  Thus  constipation  must  be  com- 
bated by  the  use  of  such  laxatives  as  the  confection  of 
senna,  compound  liquorice  powder,  the  liquid  extract  or 
cordial  of  cascara  sagrada,  or  Pullna  or  Eriedrichshall 
water;  whilst  strong  piu-gatives,  especially  aloes,  high 
living  and  alcohoUc  stimulants,  should  be  avoided  and 
the  secretions  of  the  liver  promoted  bj'  exercise.  Where 
there  is  hsemorrhage,  the  tincture  of  hamamelis  or  of  steel 
will  be  found  very  useful.  Locallj^  the  parts  should  be 
kept  scrupulously  clean,  and  astringed  by  such  applications 
as  the  liquid  extract  of  hamamelis,  the  compound  ointment 
of  galls,  or  lotions  of  sulphate  of  iron,  acetate  of  lead,  or 
tannic  acid,  passed  through  the  sphincter;  or  by  injec- 
tions of  iced  cold  water,  to  which  tinctiu'e  of  hamamelis 
may  be  added.  "When  the  piles  are  inflamed,  the  patient 
should  rest  in  bod  with  the  buttocks  raised,  and  an  ice- 
bag  or  hot  poultice  be  applied,  and  a  moi'phia  suppositoi'y 
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introduced  into  the  rectum.  Where  coagulation  has 
taken  place  free  incision  into  the  pile  und  turning  out 
the  clots  will  give  relief.  ° 

The  o-aMcal  treatment  consists  in  removing  the  pile=^ 
but  should  only  be  resorted  to  when  palliative  mealures 
alter  a  fair  trial  have  failed,  or  unless  the  piles  are  more 
or  less  constantly  down.  It  need  harcUy  be  said  that  no 
operation  should  be  performed  when  they  are  merelv 
sjTnptomatic  of  some  more  serious  disease,  as  stricture  oV 
cancer  of  the  rectum,  enlargement  of  the  prostate,  or 
disease  of  the  uterus,  bladder,  or  Hver,  or  are  the  result  of 
pregnancy.  The  method  of  removing  the  piles  differs 
according  as  they  are  external  or  internal. 

External  piles  maj-  be  simply  snipped  off  with  the 
scissors  care  being  taken,  however,  not  to  remove  too 
much  of  the  integument  lest  troublesome  contraction  of 
tJie  anal  orifice  should  ensue. 

Internal pilcs_  may  be  treated  bv  ligature,  the  clamp  and 
cautery,  crushing,  injections  with  carbolic  acid,  excision 
or  the  application  of  nitric  acid.  Whatever  method  is 
employed  a  purgative  should  be  given  the  day  before 
and  the  rectum  cleared  on  the  morning  of  the  operation 
by  an  enema  ;  and  after  the  patient  is  under  the  influence 
o±  _  the  anfesthetic,  the  anus  should  be  forcibly  dilated  to 
bring  the  parts  well  into  view. 

If  the  liyutirre  is  employed,  the  most  prominent  pHe 
should  be  seized  with  the  pile-forceps  or  pile-hook,  and 
the  mucous  membrane  incised  with  the  pile -scissors  at  its 
junction  with  the  skin,  so  as  to  detach  the  pile  and 
mucous  membrane  from  the  anal  margin.    A  carbohzod 
silk  bgatiu-e_  should  then  be  placed  in  the  gi-oovo  thus 
formed  and  tied  tightly  around  the  undetached  base  of  the 
pile,  taking  care  to  include  as  much  of  the  mucous  mem- 
brane above  the  pile  as  possible.    The  greater  part  of  the 
pile  having  been  excised,  the  ends  of  the  li-aturc  are  cut 
off  and  the  stump  of  the  pile  returned  after  tJic  othcr< 
have  been  treated  in  a  similar  way.    Tlio  jiarts  should  be 
thoroughly  dusted  with  iodoform,  a  moqiliia  suppositorv 
passed  through  the  anus,  and  a  large  pad  of  iodoform  avo<;1 
a])pliod  and  secured  in  situ  by  a  T-bandaue.    The  bowek 
should  be  kept  confined  for  four  or  five  days  bv  small 
doses  of  opium  combined  with  tincture  of  catechu,  aiul 
then  opened  by  an  enema  of  olive  oil.    .'^lunild  retention 
ot  unno  occur,  as  is  very  common  after  operations  on  tlie 
rectum,  it  should  bo  relieved  by  passing  a  soft  catheter. 
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The  ligatures  generally  come  away  about  the  ninth  to  the 
eleventh  day. 

Clamp  and  cautery. — A  jiile  having  been  seized  with 
the  forceps,  the  clamp  is  applied  to  its  base,  the  pile 
shaved  off,  and  the  ra-w  surface  cauterized. 

If  crushing  is  employed,  the  pile  is  drawn  into  the 
crusher,  which  is  then  screwed  tightly  home,  the  pile  cut 
off,  and  the  crusher  removed  after  a  minute  or  two. 

Excision  has  of  late  been  extensively  employed  by  some 
sm-geons.  It  consists  in  dissecting  away  the  piles,  tying 
any  arteries  that  bleed,  and  bringing  down  the  mucous 
membrane  and  secm-ing  it  by  suture  to  the  anal  margin. 

Injections  of  carbolic  acid. — The  strength  usually  em- 
ployed is  half  a  drachm  of  the  acid,  to  a  di'achm  each 
of  glycerine  and  water,  four  or  five  minims  being  thro-mi 
into  the  centre  of  the  pile  by  a  hypodermic  syringe. 
The  process  has  to  be  repeated  several  times,  and  takes 
some  weeks  to  effect  a  cure. 

Nitric  acid  is  a  useful  and  efficient  application  for  the 
sessile  vascular  pile,  and  should  be  applied  with  a  glass 
rod  through  a  speculum  and  any  excess  of  acid  removed 
by  a  weak  alkaline  lotion. 

An  iscHio-iiECTAL  ABSCESS  (Fig.  244),  is  one  that  forms 
in  the  loose  cellular  tissue  in  the  ischio-rectal  fossa,  and 
should  be  distiuguished  on  the  one  hand  from  the  small 
abscesses  which  may  occur  round  the  margin  of  the  anus 
in  the  cutaneous  folds  {periancd) ;  and  on  the  other  hand 
from  the  abscesses  which  may  form  between  the  raucous 
and  muscular  coats  of  the  rectirm  or  around  the  gut  in  the 
pelvic  cellular  tissue.  The  cause  of  ischio-rectal  abscess 
IS  inflammation  around  the  rectum  {-periproctitis).  The 
inflammation  may  be  due  to  perforation  of  the  mucous 
membrane  by  a  fish  bone  or  other  foreign  body,  followed 
by  ulceration  and  the  escape  of  ffcces  into  the  ischio-rectal 
fossa ;  or  may  be  due  to  injury  from  without,  as  a  kick  or 
blow.  In  tubercular  subjects  abscess  is  common  from 
very  slight  causes,  and  is  probably  then  the  result  of  the 
breaking  down  of  a  local  deposit  of  tubercle.  The 
symptoms  vary  as  the  abscess  is  acute  or  chronic.  The 
acute  begins  with  pain,  which  soon  becomes  throbbing, 
and  is  followed  by  swelling  and  redness  on  one  side  of  the 
anus,  and  later  by  fluctuation.  In  the  chronic  the 
symptoms  may  be  so  slight  as  to  escape  notice  till  the 
abscess  Imrsts  into  tho  bowel  and  the  pus  escapes  by  the 
anus.    Treatment. — An  early  incision  should  be  made  in 
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order  to  iDrevent,  if  possible,  the  abscess  breaking  into  the 
bowel  and  a  fistula  resulting.  The  incision  should  be  free 
and  of  a  T-sbape,  to  secure  a  free  vent  for  the  discharge 
and  promote  the  healing  of  the  abscess  from  the  bottom, 
lest  the  abscess-cavity,  as  is  very  frequently  the  case,  ivom 
the  constant  action  of  the  sphincter,  degenerate  into  a 
fistula  (Figs.  245,  246,  and  247). 

Fistula  ijf  ajvo  is  a  fistulous  track  by  the  side  of  the 
rectum.    Three  forms  are  described:—!.  The  compleie 


Fia.    244.  —     Fig.    245.  —     Fio.    246.  —     Fig.    247.  — 
Iscliio-rectal        Complete  Blind  inter-        Llind  exter- 

abscess.  tistnla.  nal  fistula.  nal  fistula. 


(Fig.  245),  in -n-hich  the  fistula  opens  internally  into  the 
rectum,  and  externally  on  to  the  skin;  2. 'The  Hind 
external  (Fig.  247),  in  which  it  only  opens  on  to  the  skin; 
and  3.  The  hlwd  iidernul  (Fig.  24(3),  in  which  it  only 
oj^ens  into  the  bowel. 

The  complete  (Fig.  245)  is  by  far  the  most  common 
form.  It  generally  extends  obliqiiely  upwards  on  one 
.side  of  the  rectum  and  opens  into  the  bowel  within  an 
inch  above  the  anus,  or  it  may  take  a  curved  course 
around  the  bowel  and  then  open  into  it  (the  horseshoe 
fistula).  Frequently  it  extends  up  beyond  the  internal 
oiDcning  by  the  side  of  the  rectum  in  the  form  of  a  cvl-dc- 
■sac  ;  or  it  may,  though  A-ery  rarely,  open  into  tlie  bowel 
several  inches  above  the  anus.  In  rare  instances  there 
may  be  two  internal  openings.  Secondary  fistula^  branch- 
ing off  from  the  main  fistula  are  often  foiuid  burrowing 
beneath  the  skin  of  the  perinteum  and  buttock,  and  some- 
times opening  at  a  considerable  distance  from  the  anus. 
The  external  ojicning,  however,  is  usually  about  half  an 
inch  from  the  anus  ;  but  it  may  be  ;i  groator  distance 
from  it;  or  close  to  it,  and  then,  perha])s,  Jiiddon  by  the 
loose  folds  of  skin.  It  may  be  little  more  than  a  minute 
hole  exuding  a  slight  moisture  ;  or  it  may  be  encircled 
by  a  ring  of  granulations,  and  the  skin  in  its  neighboin- 
hood  may  be  red  and  brawny.    The  iistulous  track  itself 
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will  generally  be  foiiuci  lined  with  a  smooth  shining 
membrane,  and  its  walls  indiu'ated  when  it  has  existed 
some  time. 

Causes. — A  fistula  is  generally  the  result  either  of  the 
bursting  of  an  ischio-rectal  abscess  into  the  bowel,  or  on 
to  the  skin,  or  in  both  directions;  or  of  ulceration  or 
perforation  of  the  mucous  membrane  and  the  extension 
of  the  ulcei'ative  track  downwards  towards  the  skin, 
which  it  may  or  may  not  jienetrate.  It  is  often  seen  in 
phthisical  subjects,  and  occurs  as  a  complication  of  can- 
cerous and  other  strictures  of  the  rectum.  The  two  chief 
reasons  why  the  fistula  does  not  close  are  the  constant 
movements  of  the  sphincter  and  the  escape  of  faecal  matter 
into  it. 

Symptoms.  ■ —  Uneasiness,  pain  or  tenderness  of  the 
parts,  especially  on  deftecation  and  movement ;  more  or 
less  constant  discharge  of  pus  or  purulent  fluid  from  the 
external  opening ;  escape  of  f::eces  where  the  fistula  is 
complete,  or  a  discharge  of  pus  from  the  bowel  if  the 
fistula  is  of  the  blind  internal  variety  ;  mental  worry, 
anxiety  and  depression ;  at  times  exacei'bation  of  the 
inflammation  with  ^yaui  and  increased  discharge ;  and 
probably  the  history  of  a  previous  abscess  having  formed 
in  the  ischio-rectal  fossa. 

Diagnosis. — In  the  complete  variety  (Kg.  245)  the  dia- 
gnosis is  readily  made  by  passing  a  probe  up  the  fistula 
into  the  bowel,  and  by  feeling  the  internal  opening 
(which  has  sometimes  the  form  of  a  small  depression  in 
the  centre  of  a  slight  papilla-like  eminence)  with  the 
finger  in  the  rectimi.  In  the  Uind  internal  (Fig.  246)  a 
soft  spot  in  the  centre  of  an  indurated  portion  of  the 
tissues  by  the  side  of  the  anus  will  be  felt,  and  probably 
an  indurated  track  will  be  detected  loading  from  this 
towards  the  bowel.  The  internal  opening,  which  has 
the  characters  given  above,  will  be  discovered  just 
within  the  anus  on  joassing  the  finger  into  the  rectum. 
Into  this  opening  a  bent  probe  may  be  passed,  and  its 
end  made  to  project  under  the  soft  spot  on  the  skin- 
sm-face.  In  the  hU.n.d  external  (Fig.  247)  the  probe  cannot 
be  made  to  enter  the  bowel  on  being  i^assed  up  the  fistula, 
and  no  internal  opening  can  be  felt  in  the  rectum  by  the 
finger.  In  all  cases  the  rectum  should  bo  carefully  ex- 
amined to  exclude  stricture  or  cancerous  disease.  From 
tiiinary  fistulfo  tracking  down  towards  the  anus  a  fistula 
in  ano  is  readily  distinguished  by  the  characters  given 
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above,  and  by  the  absence  of  ui-ethral  and  bladder  trouble 
and  by  no  mine  escajjing  through  the  fistula 

Treatment —Mihougk  in  exceptional  instances  fistulfp 
have  closed  spontaneously,  an  operation,  as  a  rule  is 
required    A  director  should  be  passed  through  the  fistula 
into  the  bowel,  and  its  point  hooked  down  and  brou-ht 
out  at  the  anus  by  the  index  finger,  which  has  been  passed 
up  the  rectum.    The  bridge  of  tissue,  which  sometimes 
includes  the  external  sphincter,  is  then  divided  bv  runnin^^ 
a  curved  bistoury  along  the  director.    A  careful  search 
should  now  be  made  with  a  probe  for  aU  secondarv 
hstulfe  or  lateral  sinuses   and  these  laid  freely  open 
ihe  lining  membrane  of   the  fistula  should   next  be 
desti-oyed  by  scoring  it  with  a  bistomy,  or  scraping  it 
with  a  \  olkmann  s  spoon,  as  otherwise  the  fistula  is  apt 
to  re-form.    The  wound  should  finally  be  fiUed  with 
iodoform   wool,    and   a  pad   and  T-bandage  appHed. 
Ihe  bowels  should  be  kept  confined  for  about  four  or 
five  days  with  small  doses  of  opium,  and  then  relieved 
by  castor-oil  or  an  enema.    The  wound  should  be  dressed 
daily  with  iodoform  wool  lightly  pressed  into  it  to  insure 
Its  healing  from  the  bottom.    The  blind  external  and  the 
blind  internal  should  be  converted  into  complete  fistula? 
by  forcing  in  the  former  case  a  director  up  the  fistula 
into  the  bowel,  and  in  the  latter  by  cutting  through 
the  skin  on  the  point  of  a  bent  probe  hooked  into  the 
internal  opening  and  made  to  project  under  the  skin. 
Loth  are  then  treated  as  a  complete  fistula.    "When  the 
opening  is  very  high  up,  a  stout  ligature  may  be  passed 
and  made  to  cut  its  way  out,  the  fistula  healiu?  behind 
it.     Eut  as  this  takes  a  long  time,  it   is   better  to 
reduce  the  fistula  in  this  way  to  reasonable  limits  and 
then  divide  it.    Before  operating  for  fistula  the  chest 
ought  always  to  be  examined,  since  should  tubercle  in 
the  lungs  be  discovered  no  operation  should  be  done, 
unless  the  tubercle  is  in  quite  an  early  sta  ge. 

PoLYi'i  generally  occur  as  pedunculated  irrowths 
springing  from  the  submucous  tissu(>,  usually'of  the 
lower  part  of  the  rectum.  They  vary  in  size  from  a 
pea  to  a  cherry,  and  in  colour  from  white  or  pale  pink 
to  a  deep  red.  Two  chief  forms  are  described,  the  soft 
and  vascKhir,  which  approach  the  adenomata  and  myxo- 
mata  in  structure,  and  arc  most  common  in  children  ; 
and  the  hard  or  JibrcKs,  which  are  more  rare  and 
generally  occur  in  adults. 
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Si/mj)toins. — Polypi  are  the  commonest  cause  of  bleeding 
from  the  rectum  ia  children,  the  blood  escaping  not 
only  during  but  also  after  defascation.  When  low  down 
they  cause  straining,  perhaps  a  mucous  discharge,  and 
pain  after  defiT?cation  from  being  caught  in  the  sphincter. 
When  large,  they  may  produce  prolapse  or  intussuscep- 
tion. Small  polj'pi  beyond  the  reach  of  the  .S2ihincter 
may  cause  no  symptoms.  They  are  readily  detected  by 
sweeping  the  finger  well  round  the  rectum,  the  examina- 
tion being  best  made  after  the  bowels  have  been  emjitied 
and  the  polypus  brought  down  by  an  enema. 

The  trmtiiient  consists  in  ligature  of  the  pedicle,  fol- 
lowed by  excision  of  the  growth.    They  do  not  recur. 

Villous  tumours  of  the  rectum  are  rare  and  are  most 
frequently  met  with  in  patients  over  forty  years  of  age. 
They  have  a  papillomatous  structure,  and  spring  from 
the  mucous  membrane.  Frequent  hriemorrhages  and  the 
passage  of  a  glairy  mucous  discharge  are  the  chief  signs. 
Eemoval  is  the  treatment.  They  are  apt  to  recur  and 
then  to  become  malignant. 

Stricture  of  the  rectum  may  be  divided  into  the 
simple  and  the  malignant. 

1.  The  simple  or  fibrous  stricture  may  be  caused 
by  the  fibroid  contraction  of  inflammatorjr  products  in  the 
nurcous  and  submucous  coats,  or  of  cicatrices  following- 
simple,  syphilitic,  or  dysenteric  ulceration,  injury,  or 
operation  on  the  bowel. 

Patliolorjji. — The  stricture  is  generally  situated  from  one 
to  two  inches  from  the  anus,  but  may  occiu'  at  any  part. 
It  may  involve  only  a  narrow  ring-like  portion,  when  it 
is  called  annular ;  or  it  may  include  an  inch  or  more  of 
the  gut,  when  it  is  sometimes  spoken  of  as  tubular.  The 
strictured  portion  of  the  bowel  consists  in  great  part  of 
filirous  tissue.  The  sijpldlitic  variety  is  often  combined 
with  condylomata  or  ulceration  about  the  anus,  and  the 
mucous  membrane  between  the  anus  and  the  stricture  is 
frequently  ulcerated.  The  bowel  above  is  generally  dis- 
tended with  f;eces,  the  muscular  coat  hypertrophied,  and 
the  mucous  membrane  ulcerated;  wliilst,  in  the  neigh- 
bourhood of  the  stiicture,  the  coats  are  often  so  thin  that 
the  least  force  causes  them  to  give  way.  Pistulte  often 
foi-m  below  the  stricture,  and  hnomorrhoids  are  a  frequent 
concomitant. 

Si/}aptoms  and  diaf/nosis. — Pain  and  difhculty  in  passin"- 
a   motion,  constipation,   and  later,  constipation  altei^ 


670 


DISEASES  OF  liKGIOXS. 


natmg  with  diarrhooa.  The  moticjns  become  small  pipe 
or  nbbon-like,  and  streaked  with  discharge.  There  is  -i 
frequent  desire  to  deffecate,  bnt  little  passes  except  wind 
and  discharge,  and  the  bowels  feel  as  if  they  had  not  been 
emptied.  In  tight  strictures  or  in  strictures  with  ulcera- 
tion fistulfe  may  sometimes  form  about  the  anus,  and 
the  patient  gets  worn  out  and  after  manv  years  peihaps 
of  suffering  may  die  of  an  attack  of  peritonitis  or  obstruc- 
tion. The  stricture  is  readily  detected  on  passin"-  the 
finger,  but  is  often  so  tight  that  only  the  tip  can  be  got 
into  it.  When  this  is  the  case  on  no'  account  should  the 
finger  be  passed  through  it,  as  the  sbqht  force  of  papain''- 
the  finger  may  rupture  the  attenuated  walls  and  iierito- 
nitis  and  death  may  follow. 

Treatment. —As  a  rule,  gradual  dilatation  by  means  of 
bougies,  of  which  the  conical  ones  of  Mr.  Cripps  or  the 
soft  flexible  ones  of  Mr.  Goodsall  are  perhaps  the  best 
should  be  first  attempted,  and  will  generally  be  successful ' 
but  the  stricture  must  be  kept  dilated  by 'the  subsequent 
occasional  passage  of  a  bougie.    In  exceptional  cases, 
where  the  stricture  is  yery  resistant,  a  bougie  may  be 
tied  m.    Where  the  parts  are  much  riddled  by  fistiilif  a 
diyision  of  the  stiicture  may  be  necessary.    Tliis  may  be 
done  by  what  is  called  internal  or  external  /inmr  pror- 
totomy.    In  the  former  oj^eration  the  knife,  guarded  by 
the  finger,  is  introduced  through  the  strictiu'e,  wliich  i's 
then  divided  in  a  posterior  direction  ;  in  the  latter,  the 
stricture  together  with  the  external  sphincter  and  other 
intcryening  soft  parts  are  completely  diyided  down  to 
the  coccyx. 

2.  INL-VLIGA^AIs'T  OK  CAXCETIOTS  STRIC-rUEE.— /"((///o/'^y?/. 

—Cancer,  in  all  its  forms,  may  occur  in  the  rectum,  but 
the  most  common  is  a  variety  of  epithelioma  known  as 
the  columnar  or  adenoid.    It  occurs  either  as  a  fun- 
gating,  more  or  less  distinct  tumour  projecting  into  the 
lumen  of  the  bowel,  or  as  a  laminar,  n()dular,  or  riiiir- 
like  infiltration  of  its  coats.    In  either  case,  it  is  at  first 
covered  by   npparently  unaltered   mucous  membrane, 
which,  however,  is  sooner  or  later  destroyed  by  ulcera- 
tion, leaving  an  ulcer  with  ;in  uneven,  ]iroliferating,  or 
excavated  surface,  everted  edges  and  an  indurated  base. 
As  the  disease  extends  it  involves  the  muscular  coat,  and 
subse(|U(>ntly  the   surrounding   structures  and  orijnii.-. 
gluing  them,  as  it  were,  to  the  rectum,  and  fiiiallv'con- 
yerting  the  whole  into  a  ciincerous  mass.    The  lyinphalic 
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glands  in  the  pelvis,  and  later  the  inguinal  glands  and 
others  more  removed,  become  affected,  and  the  carcinoma 
may  finally  be  disseminated,  secondary  growths  being- 
more  especially  met  with  in  the  liver.  The  symptoms  are 
often  very  insidious.  At  first  there  may  be  merely  some 
uneasiness,  hardly  amounting  to  pain,  about  the  anus ; 
then  more  or  less  pain  on  deftecation  is  noticed;  the  ftcces 
may  be  streaked  with  mucus  or  with  blood  ;  and  a  slimy 
discharge  may  be  present.  Later  the  motions  become 
small,  flattened,  pipe-like  or  scybalous.  The  patient 
strains  at  stool,  and  feels  as  if  his  bowel  had  not  been 
emptied ;  then  there  is  constipation  alternating  with 
diarrhoja,  and  an  offensive  sanious  discharge.  Emacia- 
tion and  cachexia  now  come  on,  with  more  local  pain, 
and  the  patient  dies  of  exhaustion,  peritonitis,  or  duriny 
an  attack  of  acute  obstruction. 

The  (Jiacjnusis  can  only  be  arrived  at  bj^  a  local  ex- 
amination. The  amis  generally  appears  healthy,  though 
probably  patulous,  and  a  healthy  strip  of  mucous  mem- 
brane generally  exists  between  the  anus  and  the  growth. 
When  the  growth  can  be  felt,  its  indurated  base,  and  when 
ulceration  has  occurred,  the  everted  edges  of  the  ulcer, 
and  the  sanious  and  foul  discharge,  render  the  diagnosis 
generally  easy.  AVhen  beyond  the  reach  of  the  finger  it 
may  at  times  be  brought  down  by  asking  the  patient  tc) 
strain.  The  f  ungating  form  may  be  mistaken  for  a  villous 
growth;  the  annular,  for  a  simple  fibrous  stricture.  A 
villoiis  rjroiuth  may  be  distinguished  by  its  velvetjr  and 
supple  feel,  by  its  not  ulcerating  and  breaking  down ,  by 
the  absence  of  induration,  by  the  discharge  being  thiii 
and  mucoid,  the  blood  bright  and  small  in  quantity,  and 
the  rectixm  not  fixed,  and  by  the  duration  of  the  disease. 
A  fibrous  striclure may  ho knoviuhj  its  longer  duration, by 
being  less  indurated  than  the  cancerous  form,  by  the  bowel 
not  being  fixed,  and  when  duo  to  s.yphilis  by  the  absence 
of  a  healthy  strip  of  mucous  membrane'  between  the 
growth  and  the  anus. 

Treatment.~li  the  disease  is  seen  snflicicutly  early  and 
before  it  has  involved  the  surroimding  parts,  if  it  is  not 
situated  too  high  up  the  rectum,  and  if  the  general  con- 
dition of  the  ])atient  is  otherwise  favoui'able,  the  excision 
of  the  growth  witli  the  lower  end  of  the  rectum  should 
bo  undm'taken,  as  in  this  way  the  whole  may  be  removed 
find  not  Avitliout  reasonable  hope  in  some  of  the  less 
malignant  forms  of  the  disease  of  its  not  returning.  Some 
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cases  have  been  reported  where  it  has  not  done  so  for  up- 
wards of  four  years.    Where  removal  seems  impracticable 
or  otherwise  unadvisable,  such  palliative  measm-es  should 
be  adopted  as  may  render  the  last  few  months  or  vears  of 
the  patients  life  as  comfortable  as  possible.    Thus  the 
bowels  should  be  kept  gently  relaxed,  the  diet  regulated 
and  the  pam  relieved  by  morphia  suppositories     In  thi^ 
way  the  patient  can  often  follow  his  occupation  in  com- 
parative comfort  and  with  little  inconvenience  Should 
however,  there  be  much  pain  and  irritation  on  the  pas'<a'>e 
of  foeces,  or  obstruction  threaten  or  have  akeadv  occim-ed 
colotoniy  should  be  performed  (p.  (J19).    This  operation 
should  not,  as  is  too  frequently  the  case,  be  re-arded 
merely  as   a   last  resource,    to   be  undertaken°wheu 
obstruction  has  come  on,  as  then  the  danger  of  the 
operation  is  greatly  increased.    Nor  should  it  be  under- 
taken m  every  instance,  since  the  inconvenience  caused 
by  the  cancer  is  not  always  sufficient  to  iu^tifv  the 
patient  undergoing  the  risk. 

Excision  of  the  rectum  mav  be  perfoi-med  if  the 
hnger  can  be  passed  beyond  the  growth  :  if  the  o-rowth  i^ 
moveable;  if  the  glands  are  not  involved,  and  if  the  patient 
IS  other^nse  fairly  healthy.    The  patient  havin-  been 
placed  m  the  lithotomy  position  and  a  staff  introduced 
into  the  bladder,  a  curved  bistourv  should  be  pa«'=ed 
along  the  finger  up  the  rectum,  and  its  point  made  to 
emerge  near  the  coccyx,  and  the  inteiweniug  tissues  cut 
through  m  the  middle  line.    By  this  incision  a  free 
exposure  is  obtained.    Lateral  incisions  are  next  made  on 
each  side  of  the  anus,  meeting  in  front,  and  the  bowel  is 
rapidly  cleared  either  with  the  finger  or  with  the  handle 
of  the  scalpel  from  the  tissues  of  "the  ischio-rectal  fos^a 
The  lo^  ''er  part  of  the  rectum  is  now  dissected  more  care- 
fully from  the  urethra  and  prostate,  and  having  been 
sufficiently  freed,  the  ccraseui-  is  placed  above  the  growth, 
and  the  rectimi  removed,  care  being  taken  that  the  covd 
when  tightened  is  not  pulled  down  below  the  s]>ot  where 
it  is  intended  to  sever  the  bowel.    If  jireforred  the  scis.eors 
may  be  substituted  for  the  ecraseur,  the  vessels  bein"-  then 
tied  as  they  are  cut.    When  the  gi-owth  does  not  involve 
the  whole  of  the  bowel,  a  strip  of  mucous  membrane 
should,  if  possible,  be  loft.    The  wound  should  bo  plufftrod 
for  twenty-four  hours  with  iodoform   gnuze   if  tlioi-o 
is  much  oozing,  and  the  parts  subseqiicntlv  irrisatcd 
froepiently. 
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SURGICU.    DISEASES    OF    THE  KIDXEYS. 

Xephritis,  or  inflammation  of  the  kidney,  as  met  with, 
in  snrgical  jaractice,  is  commonly  the  result  of  long- 
standing disease  of  the  bladder,  urethra,  or  j^rostate,  or 
of  the  impaction  of  a  calculus  in  the  lu'eter'  or  pelvis  of 
the  kidney.  Traiunatic  nephritis  has  akeady  been  alluded 
to  under  Injuries  of  the  Abdomev. 

The  inflammation  when  secondary  to  other  diseases  of 
the  lu-inary  organs  may  be  produced  in  several  ways. 
Thus,  it  may  be  due  to — 1.  Tension  in  the  tubules  of  the 
kidney,  resiilting  from  obstruction  to  the  outflow  of  urine 
consequent  upon  long-standing  strictm-e  of  the  urethra  or 
prostatic  enlargement.  Under  these  circimistances  the 
inflammation  falls  chiefly  on  the  cortical  and  medullary 
substance  of  the  kidney  {Iiderstitiul  nephriiis).  2.  The 
presence  of  septic  matter  in  the  pelvis  of  the  kidney  due 
to  («)  the  spread  of  inflammation  up  the  ureters  from  the 
bladder,  or  (b)  decomposition  of  pent-up  irrine  behind  an 
impacted  calculus  in  the  lU'eter  or  pelvis  of  the  kidney. 
In  this  case  the  inflammation  is  of  a  septic  or  suppurative 
character,  and  although  it  may  chiefly  affect  either  the 
lining  membrane  of  the  pelvis  {pyelitis)  or  the  substance 
of  the  organ  (suppurative  nephritis),  it  more  generally  in- 
volves both  [pyelo-nephritis).  At  times,  the  pelvis  and 
calicos  become  distended  with  the  pus,  and  the  kidney  is 
finally  converted  into  a  su])purating  cyst  [pyd-nephrosis). 
'■').  Eeflex  irritation  of  the  kidney  through  the  nervous 
system,  as  from  the  ])assage  of  a  catheter  in  strictiu'e  or 
enlarged  prostate,  or  the  performance  of  some  operation 
on  the  urinary  organs  as  lithotomy  or  lithotrity.  Here 
the  inflammation  is  usually  transitory,  unless  the  kidneys 
arc  already  suffering  from  the  effects  of  urinary  obstruc- 
tion, when  it  may  run  on  to  suppuration. 

Simple  interstitial  nej)hritis  usually  begins  in  an  insidi- 
ous manner,  the  sympjtoms  of  the  kidney  mischief  being 
obscured  l)y  the  primary  affection  of  the  uiinary  organs 
from  which  the  patient  is  probablj^  suffering.  It  may  be 
suspcctod,_  however,  where  there  is  a  continual  loss  of 
strengtli,  increasing  pallor,  and  gradual  wasting.  The 
lU'inc  is  passed  in  hirge  quantities,  and  is  of  low  specific 
gravity.    Albumen  at  first  is  absent,  or  only  ])resent  in 
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small  quantities,  and  althougli  later  it  may  be  increased 
m  amount,  it  is  often  difficult  to  estimate  in  consequence 
of  the  pus,  mucus,  or  Llood  which  may  be  jiresent,  owing 
to  the  bladder  or  other  urinary  trouble.  Should  these 
not  be  relieved,  the  symptoms  of  the  affection  become 
more  marked ;  there  is  loss  of  aj^petite,  a  fiuTcd  tongue, 
nausea,  perhaps  vomiting,  increase  of  temperature  at 
nights,  a  hot  skin,  thirst,  and  emaciation.  This  con- 
dition may  last  for  months,  when  the  sjinptoms  may 
gradually  subside  if  the  primary  trouble  can  be  removed  ; 
or  it  may  terminate  in  exhaiistion  and  death ;  or  in  an 
acute  attack  of  suj^pru-ative  nephritis. 

The  treatment  consists  essentially  in  remo-^dng  the  cause 
where  this  is  practicable,  and  carefully  avoiding  all 
sources  of  irritation  that  may  re-act  through  the  nervous 
system  on  the  kidney.  Thus,  all  instrumentation  must 
be  done  in  the  gentlest  possible  manner,  and  decomposi- 
tion of  the  urine  prevented  by  washing  out  the  bladder 
with  antiseptic  solutions.  The  patient  at  the  same  time 
should  be  kept  in  bed,  and  restricted  to  a  non-stimiUating 
and  chiefly  fluid  diet  ;  whilst  hot  flannels  and  occasionallv 
dry  cups  should  be  applied  to  the  loins. 

Suppurative  or  septic  nephritis. — Under  this  head  is 
included  suppui-ation  of  the  pelvis  and  of  the  substance 
of  the  kidney,  as  both,  as  a  rule,  are  simultaneously 
affected,  and  the  symjjtoms  are  similar  or  identical. 
Pyonephrosis  is  considei-ed  separately.  Suppurative 
nephi-itis  generally  occurs  suddenly  in  the  course  of  long- 
standing disease  of  the  lower  minary  organs,  attended  with 
septic  decomposition  of  the  mine  in  the  bladder,  and  is 
usually  preceded  by  simple  interstitial  nephritis. 

The  symptoms,  which  frequently  first  come  on  after 
some  operative  procedure,  are  usually  ushered  in  by  a 
rigor  followed  by  sweating  and  fever.  The  tongue  "be- 
comes dry  and  red ;  tlio  lips  and  teeth  covered  with'sordes  ; 
the  a])petiteis  lost;  nausea, vomiting, or  diarrha'a  sets  in, 
and  the  patient  usually  sinks  into  a  ty]3hoid  state  and 
dies.  There  is  no  o'dema,  nnd  the  urine  usually  continues 
abundant  and  loaded  with  ])us  to  the  end,  though  it  may 
at  times  bo  diminished  in  (piantity  or  even  siijjpresscd. 
It  may  or  may  not  contain  blood. 

Treatment  as  a  rule  is  of  little  avail ;  but  the  same 
genci'al  plan  should  be  followed  as  described  under  simiile 
interstitial  nephritis.  Where  the  cause  can  be  effectually 
removed  recovery  may  at  times  talvc  ]ilacc. 
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Circumscribed  abscess  may  occur  in  the  kidney 
substance  or  in  the  ceUukr  tissue  around  {peri-nephritic 
(iliticess).  It  must  be  distinguished  from  pyonephrosis, 
HI  which  the  pelvis  and  calices  are  distended  with  pus. 
Cause. —It  is  generally  due  to  injury,  pyremia,  or  renal 
calculus.  When  it  occurs  in  the  peri-renal  tissue,  it  may 
be  consecutive  to  abscess  or  other  disease  of  the  kidney 
Itself;  or  it  may  be  due  to  causes  independent  of  the 
kidney,  as  cold,  disease  of  the  spine,  and  other  conditions 
leading  to  the  formation  of  abscesses.  The  symptoms  are 
those  of  deep  suppuration,  attended  with  certain  peculi- 
arities on  account  of  its  situation,  which  however  cannot 
be  here  discussed.  The  treatment  consists  in  making  a 
free  incision  into  the  abscess  through  the  lorn. 

Hydkoxephrosis  is  an  over-distension  of  the  pelvis  of 
the  kidney  with  altered  urine.    C'«(/.se.— Any  condition  in 
the  bladder,  ureter,  or  pelvis  of  the  kidney,  producing 
mechanical  obstruction  to  the  outflow  of  urine.  These 
conditions  may  be  divided  into      congenital,  such  as  twists 
of  the  m-eter,  smallness  of  its  vesical  orifice,  &c.,  and  into 
the  arqaired,  such  as  impaction  of  a  calculus  in  the 
ureter,  enlarged  prostate,  stricture  of  the  urethra,  &c. 
Pathology. —The  pelvis,  and  subsequently  the  calices  of 
the  kidney,  become  distended  with  urine,  the  cortical  sub- 
stance IS  destroyed  by  the  pressure  of  the  retained  urine, 
and  the  whole  organ  finally  converted  into  an  irregular 
cyst.    The  hydronei)hriticfluidconsistsof  altered  luine,  and 
may  contain  hardly  a  trace  of  urea.    %?ftpto»is.— When 
the  obstruction  is  complete,  a  tumour  is  found  in  the  ab- 
domen, and  often  attains  a  great  size.    It  may  then  be 
mistaken  for  an  ovarian  cyst,  a  hydatid  cyst  of  the  liver  or 
omentum,  a  distended  gall-bladder,  a  splenic  tumour,  a 
solid  tumour  of  the  kidney,  or  pyonephrosis.    From  these 
a  hydronephrotic  kidney  may  generally  be  distinguished 
by  the  colon  being  in  front  of  it,  by  the  presence  of 
fluctuation,  by  its_  dulness  to  percussion,  by  its  situation 
lu  the  flank,  by  its  projection  more  or  loss  in  the  loins 
by  the  uterus  being  free  and  not  displaced,  and  by  the 
.■ibscnce   of  febrile  symptoms.    Treatment. —Asinration 
unless  the  tumour  is  small  and  painless,  when  it  may  be 
l(^ft  alone,  should  first  be  tried ;  but  if  the  fluid  rapidly 
re-accumulates,  nephrotomy  will  usually  be  required 

T'YONEPnRosis  is  the  distension  of  the  pelvis  and 
calices  of  the  kidney  with  pus,  and  the  subseciuent  de- 
struction more  or  less  complete  of  the  medullary  and 
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cortical  substance,  the  whole  kidney  being  at  length  con- 
verted into  a  large  multilocular  cyst.  This  cyst  maj' 
rupture  into  the  peritoneal  cavitj'  or  colon,  or  into  the 
surrounding  tissue,  causing  a  perinephritic  abscess. 
(Jauses. — It  may  follow  pj^elitis,  owing  to  the  blocking  of 
the  ureter  with  a  clot  of  blood  or  pus ;  or  it  may  be 
engrafted  on  hydi'onephrosis  consequent  upon  tajjping  or 
injurj-.  At  times  it  may  be  the  result  of  tubercle,  or  of 
a  direct  injury  of  the  kidney.  Siimptoms. — In  addition 
to  a  tumoiir  in  the  abdomen  with  characters  similar 
to  those  of  hydronephrosis,  there  will  be  pain  in  the 
tumour,  esj^ecially  on  pressure,  febrile  disturbance,  and 
if  the  obstruction  of  the  ureter  is  incomiilete,  pus  in  the 
urine  from  time  to  time.  Treatment. — Ha^-ing  aspirated 
the  tumour,  and  discovered  the  presence  of  pus,  nephro- 
tomy is  generally  indicated,  especially  if  the  tumour 
rapidly  refills,  and  there  is  much  pain  or  febrile  disturb- 
ance, or  rupture  of  the  cyst  appears  imminent.  If  after 
nephrotomy,  however,  the  cyst  does  not  shrink  and 
cease  to  suppurate,  nephrectomy  must  be  done,  as  other- 
wise lardaceous  disease  or  hectic  may  carry  off  the  patient, 
or  blood-poisoning  may  ensue  from  the  discharge  becom- 
ing septic,  or,  as  sometimes  happens  when  the  obstruction 
of  the  ureter  is  relieved  to  some  extent  by  the  nejihro- 
tomy,  the  decomposing  pus  niaj^  make  its  way  into  the 
bladder,  set  up  cystitis,  and  the  other  kidney  become 
affected.  Under  some  circumstances,  as  where  the  kidney 
is  reduced  to  little  more  than  a  shell,  it  will  be  better  at 
once  to  perform  nephrectomy. 

Hen^vl,  CALCCTLl  generally  consist  of  luic  acid  or  of 
oxalate  of  lime,  and  are  formed  by  the  dejiosit  of  the 
urinary  salts,  either  in  the  tubules  or  calices  of  the 
kidney.  Whilst  still  small,  they  may  pass  down  the 
ureter  into  the  l)ladder,  and  subsequently  form  the  nucleus 
of  a  vesical  calculus,  or  be  voided  witli  tlic  lu-ine.  Or 
thoy  may  remain  in  tlic  kidney,  either  in  its  substance,  or 
in  the  pelvis  or  one  of  tlie  cabces,  and  there  increase  in 
size  by  the  successive  deposit  upon  them  of  the  urinary 
salts.  They  may  be  single  or  multi]de,  and  vary  in  .size 
and  .shape,  from'that  of  a  small  rounded  body  the  size  of 
a  mustard-seed  to  a  large  branched  mass  filling  the  pelvis 
and  calices.  Their  presence  may  set  Tip  inilaniniation  of 
the  pelvis  of  tlie  kidney  {mirulous  jn/rh'ti^),  or  of  its  suli- 
stance  {simple-  or  sii2)piir(dire  nei>hrilin).  Or  thi^y  ni:iy 
block  the  lu-cter,  in  which  case  the  kidney  may  become 
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distended  with  altered  lu-ine  {hydnmeplirosis),  or  with  pus 
[pyonephrnsis) ;  whilst,  at  times,  they  may  exist  for  years 
causing  little  or  no  damage.  Not  infrequently  there  may 
be  a  stone  in  both  kidneys. 

Symptoms.—  At  times  there  may  be  no  symptoms,  even 
although  the  stone  is  of  large  size.  Generally,  however, 
there  will  be  pain,  retraction  of  the  testicle,  increased 
frequency  of  micturition,  and  the  presence  of  blood  or 
pus  in  the  urine.  The  pain,  which  is  worse  after  exercise, 
is  usually  situated  in  the  loin  of  the  affected  side,  and  is 
often  felt  shooting  do-wn  the  course  of  the  m-eter  to  the 
groin  and  front  of  the  thigh.  Blood  is  generally  present 
in  the  mine  from  time  to  time,  especially  after  violent 
exercise,  and  pus  and  mucus  in  varying  quantities,  if 
pyelitis  has  been  set  up,  may  also,  as  a  rule,  be  detected. 
The  imne,  notwithstanding  the  presence  of  the  jjus, 
is  generally  acid,  and  the  bladder,  prostate,  and  urethra 
are  found  free  from  disease.  Should  hycbonephrosis 
or  pyonephrosis  have  been  produced,  a  tiunoui'  will  then 
be  discovered  in  the  abdomen,  and  there  may  no  longer 
be  any  jras  or  blood  in  the  mine.  In  the  latter  instance 
there  may  be  in  addition  constitutional  signs  of  suppura- 
tion (see  hydro-  and  pyonephrosis).  Should  the  stone 
escape  from  the  pelvis  and  enter  the  ureter,  its  passage 
down  that  tube  will  be  attended  with  intense  pain 
[renal  colic).  The  j^ain  occurs  suddenly  and  darts 
towards  the  groin,  testicle,  and  thigh,  and  is  accompanied 
by  nausea  or  vomiting,  syncope,  profuse  persjiiration, 
and  blood  and  urates  in  the  mine.  After  lasting  a  few 
hours  to  several  days  the  symptoms  sirddenly  cease, 
owing  to  the  calculus  dropping  from  the  lower  end  of 
the  ureter  into  the  bladder,  or  if  too  large  to  pass  beyond 
the  infundibulum,  becoming  displaced  into  the  pelvis  of 
the  kidney.  Hence  successive  attacks  of  renal  colic  may 
be  due  either  to  the  same  stone  blocking  up  from  time  to 
time  the  entrance  of  the  ureter  or  to  the  passage  of 
different  stones. 

Treatment. — For  an  account  of  the  preventive  treatment 
a  work  on  mediciiie  must  be  consulted.  When  a  stone 
has  formed  and  medical  ti'eatment  has  failed  to  give 
relief  after  long-continued  trial,  and  the  patient's  life  is 
rendoi'od  unbeai'able  fi'om  constant  pain,  or  compulsory 
rccmriboncy,  an  o])oration  must  be  undertaken  for  his 
relief.  This  may  consist  in  noplirolithotomj',  nephrotomy, 
or  nephrectomy.    AVhcre  the  kidney  is  but  little  if  at  till 
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damaged  the  first  its  clearly  indicated  ;  but  if,  on  explor- 
ing the  kidney,  the  stone  cannot  be  felt  even  on  jjuncture 
with  a  needle,  or  incision  and  exploration  with  the  finger, 
it  becomes  a  question  whether  nephrectomy  should^  be 
done,  or  the  kidney  left  ia  situ  and  the  wound  merely 
closed.  If  hydronephi'osis  or  pyonephrosis  has  super- 
vened nephrotomy  is  required,  or  possiblv  nephrec- 
tomy. _  Eor  renal  colic  hot  baths,  hot  fomentations, 
and  opium,  or  morphia  injections  must  be  given  to  assuao-e 
the  pain. 

The  tubeeculous  or  STRUiiotrs  kidxey  need  onlv 
In-iefly  be  referred  to  here,  as  it  is  more  fully  described 
m  works  on  medicine.  This  affection  may  occur  in  the 
com-se  of  general  tuberculosis,  or  involve  the  kidney 
secondary  to  the  bladder  or  prostate;  or  it  mav  begin 
primarily  in  the  kidney  and  thence  spread  dowiiwai^s. 
The  symptoms  to  which  it  gives  rise  are  verv  similar  to 
those  of  renal  calculus,  and  it  may  be  impossible  to 
distinguish  them.  Thus,  there  is  increased  frequency  of 
mictm-ition,  pus,  and  at  times  blood,  in  the  urine,  "and 
often  pain  in  the  loin  ;  whilst  later  there  will  be  a  tumom- 
in  the  abdomen  with  characters  like  those  described  under 
pj'onephrosis.  The  presence  of  tubercle  elsewhere,  and  of 
hectic  or  emaciation,  and  the  discovery  of  the  tubercle 
bacillus  in  the  mine,  will  point  to  the  nature  of  the  case. 
Treatment. — The  constitutional  remedies  for  tubercle 
should  be  employed,  and  when  pyonephrosis  or  a  peri- 
nephritic  abscess  has  formed,  nephrotomy  mav  be  resorted 
to  ;  but  nephrectomy  should  never  be  undertaken  unless 
it  seems  clear  that  the  disease  is  limited  to  one  kidnev, 
the  exceiJtion  rather  than  the  rule. 

Cysts  of  the  kidxey.— Serous  and  hydatid  cvsts 
may  occur  in  the  kidney  as  elsewhere,  but  the  question 
of  their  diagnosis,  which  is  often  attended  with  much 
difliculty,  cannot  be  discussed  here.  Tlicy  are  verv  rare. 
Cysts  of  small  size  are  also  common  in  connection  with 
some  forms  of  chronic  Blight's  disease  ;  but  these  only 
concern  the  pathologist.  The  so-callod  cystic  degenera- 
tion, duo  to  urinaiy  obstruction,  jiyelitis,  ])yonephro.'iis, 
&c.,  has  already  been  alluded  to. 

Ttimotius  of  tjie  kidney.— Sarcoma  and  carcinoma 
are  the  only  tumours  whicli  need  be  referred  to.  They  are 
characterized  by  a  swelling  in  the  region  of  the  kidney, 
dulness  in  the  flank,  tlie  i)resence  of  "the  colon  in  front  of 
them,   tlie  absence  of  iluclualioii  unless  they  are  of  a 
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cystic  character,  blood  in  the  urine,  and  rapid  emacia- 
tion. Treatment. — If  the  tumour  is  diagnosed  whilst  still 
small  nephrectomy  may  be  done,  though  an  early  recur- 
rence is  only  too  jirobable.  When  the  tumour  is  of  large 
size  it  is  beyond  the  I'each  of  legitimate  surgery. 

SUPPEESSION  OF  URINE  is  the  term  applied  to  the  nou- 
secretiou  of  urine  b}'  the  kidneys,  and  must  not  be  con- 
founded with  retention  of  ruine,  in  which  the  imne  is 
secreted  as  usual,  but  its  passage  from  the  bladder  is 
obstructed.  In  the  former  the  bladder  is  empty ;  in  the 
latter  distended.  Suppression  as  met  with  in  sm-gical 
practice  is  generally  due  to  the  shock  following  an  opera- 
tion or  injiu'j^  in  a  patient  suffering  fi'om  chi'onic  renal 
disease.  If  not  reheved,  coma,  convulsions,  and  death 
from  ru'cemia  quickly  ensue.  Treatment. — Dry  cupping 
the  loins,  hot  vapoiu-  baths,  free  purging  as  by  elaterium 
and  croton  oil,  injections  of  pilocarpine,  and  hot  enemata 
per  rectum,  are  at  times  successful  in  relieving  the  con- 
gested kidney. 

Operations  on  the  Kidney. 

AsPiRATiox  of  the  kidney  may  be  performed  either  for 
the  purpose  of  diagnosing  a  renal  swelling,  or  for  the 
relief  of  such  affections  as  hydronephrosis,  jjyonephrosis, 
or  hydatid  or  blood  cysts.  It  should  be  done  with  the 
ordinary  precautions,  any  prominent  or  fluctuating  spot 
beiiig  chosen  for  the  pimcture. 

NEPHROTOiiY  consists  in  making  an  incision  into  the 
kidney  for  the  purpose  of  evacuating  and  draining  the 
fluid  or  pus  in  the  case  of  hydronephrosis,  pyonephrosis, 
hydatid  cyst,  abscess,  &c.  The  tumour  may  be  exposed 
by  the  liunbar  or  lateral  incision  as  described  in  nephrec- 
tomy. An  incision  is  made  into  the  kidney,  the  fluid 
allowed  to  run  out,  the  wound  thoroughly  irrigated  with 
some  antiseptic  solution,  and  insulflated  with  iodoform,  a 
large-sized  drainage-tube  inserted  into  it,  and  voluminous 
dressings  of  absorbent  cotton  and  the  like  applied  to 
receive  the  subsequent  discharges. 

NEPHRO-LlTitOTOMY  Consists  in  cutting  into  a  kidney 
for  the  purpose  of  extracting  a  calculus.  The  kidney  may 
bo  exposed  either  by  the  lumbar  or  lateral  incision  as 
described  in  nephrectomy.  It  a  stone  is  felt,  an  incision 
should  be  carefidly  made  over  it,  the  finger  or  forceps 
introduced,  and  the  stone  extracted.    If  one  cannot  be 
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lelt  a  needle  sliould  be  thrust  into  the  kidney  at  several 
situations,  and  this  failing,  an  incision  should  be  mad.- 
into  It,  and  the  finger  and  a  probe  introduced  to  search 
for  the  stone.  A  drainage-tube  should  be  placed  in  the 
wound,  and  an  antiseptic  and  absorbent  dressinr--  applir-d 
Ihe  urine  ^all  at  first  escape  through  the  wound,  but  will 
cease  to  do  so  after  a  longer  or  shorter  interval 

Nepheectojiy,  or  removal  of  the  kidney,  may  be  done 
toi-—!.  A  large  renal  calculus.  2.  TuberciUous  disease 
Tvath  exhausting  discharge.  3.  Hydronephrosis.  4 
Mahgiiant  and  other  tumours.  5.  Moveable  kidney 
attended  with  severe  neuralgic  pain.  The  operation  mav 
be  done  Tsathout  opening  the  peritoneum,  either  by  a 
lumbar  or  a  lateral  incision,  or  through  the  peritoneal 
cavity,  the  incision  being  then  made  either  in  the  liiiea 
alba  or  Imea  semilunaris. 

_  The  extra-periioneal  operation.— li  the  incision  i-^  made 
in  the  lumbar  region  it  may  be  vertical,  obbque  like 
that  of  colotomy,  or  T-shaped.     If  the  lateral  incision 
is  chosen  it  should  be  made  obliquely  from  near  the  tip 
of  the  last  rib,  towards  the  anterior  .superior  spine  of 
the  ilium.    It  is  the  one  I  have  always  employed  myself 
and  one  now  m  common  use  at  St.  Bartholomew's  its 
advantages  being  that  it  combines  the  facilities  of  'the 
intra-peritoneal  and  the  greater  safety  of  the  lumbar 
incision,  as  it  does  not  involve  opening  the  peritoneal 
cavity.    The  kidney  having  been  exposed  by  any  of  these 
incisions,  the  capsule  should  be  opened,  the  finger  intro- 
duced, and  the  kidney  enucleated  from  its  capsule  ;  the 
renal  artery  and  vein  should  then  be  securely  tied  with  a 
silk  ligature  passed  round  them  by  an  aneiirism  needle', 
and  the  iireter  secured  separately  in  a  similar  way.  The 
kidney  niay  then  be  removed  "by  cutting  throii<rh  the 
pedicle  with  scissors,  and  the  woiind  drained  and  dressed 
antiseptically. 

The  intra-peritoneal  operation. — This  consists  in  o]ienino- 
the  peritoneal  ca^dty  by  one  of  the  incisions  mentioned 
above,  dj-awing  the  intestines  asido  and  tlien  exjiosintr  thr- 
kidney  by  cutting  through  the  peritoneum  in  front  of  it 
externa]  tf>  tlio  colon.  The  vessels  are  then  tied  sepa- 
rately, the  kidney  removed  and  the  peritoneum  united,  the 
same  precautions  being  adopted  as  after  an  ovnrioto'iny. 
A  drain-tube  is  passed  by  some  surgeons  throuirh'a 
c()unt(!r-o])ening  in  tlie  loiii,  and  the  end  of  the  ureter 
brought  out  of  tlie  wound. 
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The  dangers  of  nephrectomy  are — 1.  Severe  shock.  2. 
Excessive  hcemorrhage.  3.  Suppression  of  urine  from 
disease  or  absence  of  the  opposite  kidney.  4.  Peritonitis 
from  •wounding  the  peritoneum.  5.  Laceration  of  the 
colon.  6.  Inclusion  of  the  vena  cava  in  the  ligatiu'e  of 
the  pedicle  in  operating  on  the  right  side. 

Nepurorraphy  is  an  operation  for  fixing  a  floating  or 
moveable  kidney  by  exposing  the  kidney  in  the  loin,  and 
attaching  it  with  sutures  to  the  parietes.  It  should  only 
be  done  where  there  is  intense  pain  and  constant  suffering, 
which  palliatives  have  failed  to  reUeve. 

Urinary  Deposits  and  Calculi. 

Ueen'^vry  deposits  are  divided  into  the  unorganized 
and  the  organized.  A.  The  imorganized  consists  of  the 
urates,  the  uric  acid,  the  oxalate  oif  lime,  the  phosiDhates, 
the  cystic  oxide,  the  luic  oxide  and  the  carbonate  of  lime. 
Onlj'  the  more  common  of  these  are  described. 

1 .  The  ui'cdes  formerly  called  lithates  are  the  most  com- 
mon of  the  urinary  deposits,  and  are  formed  by  the  com- 
bination of  uric  acid  with  ammonia,  soda,  or  lime.  They 
occur  in  acid  urine  as  an  amorphous  sediment,  varying  in 
colour  from  a  white  or  a  pale  fawn  to  a  brick-dust  red. 
They  only  appear  as  the  urine  cools,  and  disappear  again 
on  the  application  of  heat,  or  on  adding  alkalies.  Though 
generally  amorphous  they  sometimes  present  the  crystal- 
line forms  seen  in  Fig.  248. 

2.  The  uric  acid  deposits,  which  are  the  next  most 
common,  occur  only  in  very  acid  urine,  as  a  yellowish- 
pink,  red,  or  brick-dust  red  crystalline  sediment.  The 
crystals  are  often  of  large  size,  and  the  deposit  is  then 
known  a^i  red  sand  or  gravel.  They  usually  occm'  as 
rhombic  prisms,  or  long  oval  plates  with  acute  angles,  and 
are  often  mixed,  forming  rosettes.  The  various  kinds  are 
seen  in  Fig.  249.  They  are  soluble  in  alkalies.  The 
causes  of  the  presence  of  uric  acid,  as  well  as  of  the  lu-ates, 
are:  1.  Eapid  tissue  waste,  as  in  fevers ;  2.  Over-indul- 
gence in  animal  food  ;  3.  Dyspepsia ;  4.  Congestion  of 
the  kidney  ;  5.  Gout ;  and  6.  Want  of  action  of  the  skin. 

3.  The  oxcdate  of  lime  is  a  crystalline  deposit  and  as- 
sumes two  forms,  the  octahedral  and  the  dumb-bell  crys- 
tals (Fig.  2.50).  On  holding  the  urine  up  to  the  light  the 
crystals  as  minute  shining  particles  arc  seen  in  it.  The 
causes  are  :  1.  Nervous  exhaustion  from  overwork  or  sexual 
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excesses.  2.  D3'spepsia  induced  by  saccharine  food,  excess 
oi  alcohol,  or  vegetable  diet. 

4.  Phosphatio  deposits  occur  in  three  forms,  (a)  jjhos- 


FiG.  248. — Urates.    (Bryaut'.s  Surgery. ) 


phate  of  lime,  Qj)  phosphate  of  ammonia  and  magnesia,  or 
triple  phosphates,  (c)  the  two  former  mixed,  or  the  fusible 


I'^'iii.  ii'.). —  Uric  iicid  cry.stiiLs.    ( I Iryanl's  Surgery.) 

phosphates.  ((/)  T'lio^phatc  of  lime  forms  a  white  cloud  or 
iimorjdious  (k'jiosit  of  ]ialc  granules  or  .sjihcroid.s,  Uxo  of 
whicli  adlicring  form  the  so-called  false  dumb-hell;  or  a 
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crystalline  deposit  of  six-sided  prisms  collected  into  sheaths 
or  bundles  (Fig.  2.51).    It  may  he  mistaken  for  albumen, 


Fig.  250. — Crystals  of  oxalate  of  lime.     (Bryant's  Surgery.) 

or  when  in  considerable  quantities  for  pus  or  mucus 
The  urine  is  always  alkaline.     (/>)  The  a miiion io-mai/iw - 


Fill.        — rhosi)liates  of  lime,    (iiryant's  Surgery.) 

siau  2'hosp/intes  occur  in  the  form  of  large  triangular 
pri.sms  with  trrmcated  extremities  ;  as  J'oui--Hided  prisms  ; 
as  six-sided  plates ;  and  a.s  foliaceous  stellar  prisms  on 
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adding  ammonia  (Fig.  252).  The  urine  is  natural  in 
colour,  neutral  or  acid,  rarely  alkaline,  and  has  a  frx'tid 
ammoniacal  odour.  C'fufse.s.— Phosphatic  deposits  are 
due  to  local  disease  or  injury  of  the  urinary  organs, 


Fig.  252. — Phosphates  of  ammonia  and  magnesia  (triple  phos- 
phates.)   (Bryant's  Surgeiy.) 

such  as  may  be  induced  by  spinal  mischief,  a  foreign 
body  ill  the  bladder,  &c.  The  mucus  from  the  bladd'er 
decomposes  the  urea  into  carbonate  of  ammonia,  -n-hich 
converts  the  soluble  acid  into  insoluble  alkaline  phos- 
phates. 

(Jarhonate_  of  lime,  cystic  oxide,  and  uric  oxide,  are  too 
rare  to  require  description. 

B.  The  on/anized  deposiis. —To  these  belong  pus,  blood, 
mucus,  epithelium,  renal  casts,  spemiatozoa,  and  fungi. 
Fus  occm-s  as  a  thick  sediment  and  may  be  known  by  the 
urine  becoming  gelatinous  and  rojjy'on  adding  liquor 
potassre;  by  its  containing  albumen";  and  by  the  micro- 
scopical appearance  of  the  pus- corpuscles  "(p.  20).  It 
may  be  due  to  cystitis,  pyelitis,  gonorrhroa,  Icucorrho'a. 
and  abscess  in  any  part"^  of  the  urinary  tract.  Jlhod 
may  be  recognised  by  the  urine  being  smoky  or  red,  by 
the  ozonic  ether  test,  and  by  the  microscope.  '  See  Hmna- 
turia  (p.  708).  Mucus,  cpit/ielium,  renal  casts,  and  spernw- 
tozna,  may  bo  detected  by  the  microscope. 

UiUNAiiY  CALCULI  arc  commonly  spoken  of  as  renal. 


URINAHy  C^\XCULI. 


685 


vesical  and  prostatic,  according  as  tliey  occur  in  the 
kidney,  bladder  or  prostate.  Renal  calculi  are  formed  in 
the  kidney  and  have  already  been  described  (p.  (376). 
Prostatic  calculi  are  formed  in  the  racemose  glands  of  the 
prostate,  and  will  be  further  referred  to  under  disea,ses  of 
that  organ  (p.  713).  Vesical  calculi  may  originate  in  the 
bladder,  or  as  is  more  commonly  the  case,  iu  the  kidney, 
■whence  they  pass  into  the  bladder,  and  there  increase  in 
size  by  the  successive  deposit  upon  them  of  the  same  or 
other  of  the  urinary  salts.  The  calculi  most  frequently 
met  with  in  this  situation  are  (1)  the  uric  acid;  (2)  the 
oxalate  of  lime,  and  (3)  the  fusible  or  mixed  phosphates. 
The  rarer  forms  are  (4)  the  urate  of  ammonia ;  (o)  the 
cystic  oxide  or  cystine;  (6)  the  phosphate  of  lime ;  (7) 
the  phosphate  of  ammonia  and  magnesia,  or  triple  phos- 
phate ;  (8)  the  carbonate  of  lime  ;  (9)  the  xanthic  or 
uric  oxide;  (10)  the  fibrinous;  (11)  the  blood;  (12)  the 
lU'O-stealith,  and  (13)  the  silicious.  The  seven  latter, 
being  exceedinglj^  rare,  are  not  described. 

1.  The  imiG  acid  calculi  are  the  most  common. 
They  are  generally  of  moderate  size,  oval,  and  laterally 
comj^ressed,  of  a  nut-brown  colour,  smooth  or  finely 
granular,  moderately  heavy  and  hard,  and  laminated  on 
section.  They  are  completeljr  destroyed  in  the  blow-pipe 
tlame,  giving  off  a  smell  of  biu'nt  feathers.  The}^  are 
insoluble  in  nitro-hydrochloric  acid,  but  soluble  in  warm 
alkalies.  When  treated  by  nitric  acid  and  evaporated  to 
dryness,  on  the  addition  of  a  drop  of  ammonia  a  purple 
colour  is  produced  {murexicle  test).  The  nucleus  is  gene- 
rally composed  of  uric  acid,  sometimes  of  oxalate  of  lime, 
and  is  generally  formed  in  the  kidney.  These  calculi 
occm-  most  frequently  in  youth  and  middle  age. 

2.  The  oxalate  of  lijle,  or  mulberry  calculi  as 
they  are  often  called  from  their  resemblance,  when  first 
removed  covered  with  blood  from  the  bladder,  to  a  mul- 
berry, are  generally  of  moderate  size,  globular  in  shape, 
usually  of  a  dailc-brown  or  mahogany  colour,  rough  and 
tubcrculated,  very  hard  and  heavy,  and  crystalline  on 
section.  They  are  only  ]iartially  destroyed  in  the  blow- 
pij)o  flame,  the  residue  being  alkaline  and  effervescing 
with  an  acid.  They  arc  insoluble  in  acetic  acid,  but 
soluble  in  hydrochloric  acid.  The  nucleus  is  generally 
composed  of  oxalate  of  lime,  but  may  consist  of  uric  acid 
or  lu'ate  of  ammonia.  It  is  usually  formed  in  the  kidney. 
These  calcidi  are  most  frequent  in  middle  age. 
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fT,f"  J     1  ^^■•^      th^-ee  kinds 

tlie  phosphate  of  lime  or  earthy  phosphate  ;    (I.)  the 
ammonio-magnesian  or  triple   phosphate,  and    c  the 
phosphate  of  hme  with  the  ammonio-magnesian^  ihos- 
phate,  the  mixed  or  fusible  jihosphate.    Of  these  the  last 
IS  the  only  common  form.    It  is  usuaUy  of  large  size  and 
of  white  colour,  smooth,  soft,  friable,  earthy  and  lami- 
nated on  section  and  of  irregular  shape,  taking  that  of 
the  nuc  eus  on  winch  it  is  formed  ;  it  fuses  when  heated 
m  the  blow-pipe  flame;  is  insoluble  in  warm  alkalies  but 
IS  soluble  m  acetic  acid.    The  nucleus  is  composed  of 
m-ic  acid,  oxalate  of  lime,  or  of  some  foreign  bodv  other 
than  a  calculus,  as  a  piece  of  catheter,  hair-pin.' blood 
or  hbrin.  It  occurs  most  frequently  in  the  later  periods  of 
iiie,  and  is  then  generally  produced  as  follows A  cal- 
culus or  other  foreign  body  irritates  the  mucous  membrane 
of  the  bladder,  and  a  secretion  of  mucus  is,  in  conse 
quence,  poured  out.    This  mucus  decomposes  the  urea 
contained  m  the  ui'ine  into  carbonate  of  ammonia  and 
water,    llie  carbonate  of  ammonia  unites  with  the  acid 
phosphates,  and  an  insoluble  mixed  phosphate  of  .ammonia 
magnesia,  and  lime  is  thrown  down  and  deposited  on  the 
foreign  body     Hence  these  calculi  are  only  met  with  in 
alkaline  conditions  of  the  urine. 

Although  calculi  may  be  chiefly  composed  of  one  con- 
stituent, they  are  more  often  composed  of  seyeral  which 
may  be  arranged  m  alternate  layers  {alternating  calculus). 
Ihe  formation  of  those  layers  is  due  to  the  yaryin^^  state 
ol  the  patient's  health,  and  of  the  condition  of  the  mucous 
membrane  of  the  bladder. 

DISEASES  OF  THE  BLADDER. 

_  ExTRoyEESio^r  or  ectopia  VESiaT:  is  a  malformation 
in  which,  m  consequence  of  an  arrest  in  the  deyelopment 
of  the  anterior  wall  of  the  bladder  and  the  corres])()ndin<r 
part  of  the  abdominal  parictes,  the  posterior  wall  of  the 
bladder  is  pushed  forward  by  the  prossun>  of  the  abdominal 
viscera,  and  jiroti-udes  as  a  red  volyety  tumour.    It  is 
associated  with  (•])ispadias  or  absence  of  tlie  U])per  wall  of 
the  urethra,  and  with  failure  of  union  of  the  pubic  bones 
at  the  symphysis.    The  testicles  arc  frequently  retained 
m  folds  like  the  labia  on  either  side.    It  is  attended  witli 
extreme  discomfort  from  the  constant  dribblim^  away  of 
the  unne  from  the  mouths  of  the  ureters,  which  caii  bo 
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seen  on  the  surface  of  the  tumour.  Treatment. — Man^' 
operations  having  for  their  object  the  closing  in  of  the 
bladder  by  flaps  of  skin  taken  from  the  adjacent  abdomi- 
nal wall,  have  been  performed  for  the  relief  or  cure  of 
the  deformity.  Various  attempts  have  also  been  made  to 
turn  the  ureters  into  the  colon  or  rectum,  but  without 
success.  Recently  Trendelenborg  has  succeeded  in  re- 
ducing the  gaji  between  the  pubic  bones  by  separating 
the  sacro-iliac  synchondroses,  so  that  he  was  enabled  at 
a  subsequent  sitting  to  bring  the  mucous  siuiaces  of  the 
bladder  in  contact,  and  then  imite  them  by  a  plastic 
operation.  The  newly  formed  bladder  is  in  this  way  lined 
with  mucous  membrane  instead  of  having  its  front  wall 
closed  in  by  skin,  the  objection  to  which  is  the  growth  of 
hail'  at  puberty  and  its  incrustation  with  phosphates. 

Cystitis,  or  Inflammation  of  the  Bladder,  may  vary 
from  the  mildest  catarrh  to  the  most  intense  inflamma- 
tion involving  not  only  the  mucous  membrane  but  the 
other  coats  of  the  organ  as  well.  For  the  purpose  of 
description,  however,  it  may  bo  divided  into  the  Acute 
and  chronic. 

Acute  cystitis.  Causes.— hi  its  most  intense  form  it 
is  nearly  always  the  result  of  injury  or  operation,  as  the 
passage  of  instrmnents,  ii-ritation  of  sharp  fragments  of 
a  crushed  calculus,  &c.  In  its  milder  forms  it  may  be 
due  to  the  extension  of  inflammation  from  the  urethra  as 
in  gonorrhcea,_or  from  the  ureters  in  calculous  pyelitis ; 
to  the  exhibition  of  certain  medicines,  as  cantliarides ; 
and  occasionally  in  gouty  subjects  to  exposui-e  to  cold. 

Hymptoms. — In  the  acutest  forms  there  is  intense  pain, 
and  strangury,  or  a  continual  desire  to  void  urine,  which 
is  passed  drop  by  drop  in  a  spasmodic  manner;  whilst 
there  is  high  fever,  rapidly  running  into  a  typhoid  type. 
In  the  less  acute  or  more  common  forms  micturition  is 
still  very  frequent,  with  increased  pain,  as  soon  as  a  Little 
urine  has  collected  in  the  bladder,  in  consequence  of  the 
stretching  of  the  inflamed  mucous  membrane.  The  urine 
i.s_  scanty,  high-coloured,  often  blood-stained,  and  mixed 
with  mucus  and  pus.  The  fever,  though  generally  high, 
is  less  marked  than  in  the  acuter  cases,  and  may  be  of  a 
mei'o  transitory  character. 

Patholorjy.—ln  the  milder  forms  the  inflammation  is 
limited  to  the  nock  of  the  bladder  and  to  the  mucous 
membrane  only.  In  the  worst  forms  it  involves  the  whole 
bladder,  and  extends  to  the  nuiscular  or  even  the  peri- 
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toreal  coat.  It  may  terminate  in  1,  resolution ;  2,  chronic 
cystitis ;  3,  ulceration  or  gangrene  of  the  mucous  mem- 
brane ;  4,  abscess  in  the  walls  of  the  bladder  ;  5,  inflam- 
mation of  the  kidneys,  or  more  rarely  of  the  peritoneum ; 
and  6,  saprsemia,  j^roduced  by  the  absoqjtion  of  the 
products  of  the  decomposing  mine. 

Treatment.— The  cause,  if  possible,  should  be  removed. 
Thus,  if  there  are  fragments  of  calculus  in  the  bladder, 
they  should  at  once  be  extracted  by  the  large  evacuatint^ 
catheter,  crushing  any  that  cannot"  be  got  a-n-ay  ;  or  per- 
haps better,  the  bladder  may  be  opened  by*^  a  median 
incision  in  the  periniGum  and  thoroughly  washed  out.  If 
a  catheter  has  been  tied  in  it  should  at  once  be  withdrawn. 
Hot  sitz-baths  should  be  given  night  and  morning, 
leeches  applied  to  the  perinseum,  suppositories  of  morpliia 
placed  in  the  rectum,  and  hyoscyamus  and  alkalies,  if  the 
urine  be  acid,  administered  to  relieve  strangury.  All 
stimulants  should  be  avoided,  the  diet  restricted  to  milk, 
and  the  bladder  washed  out  with  hot  water,  or  when  the 
urine  is  decomposed,  with  a  weak  antiseptic  lotion.  If 
washing  out  increases  the  initation,  the  bladder  should 
be  drained  by  an  incision  in  the  perinteum. 

Chronic  cystitis  is  much  more  frequent  than  the 
acute  variety,  and  in  its  mildest  form  is  known  as  catarrh 
of  the  bladder.  Causes. — It  may  be  a  sequel  to  an  acute 
attack ;  or  it  may  be  chronic  from  the  commencement, 
and  may  then  be  due  to  a  stone  or  other  foreign  body  or 
a  growth  in  the  bladder,  obstruction  to  tlie  urinary  out- 
flow, as  from  an  enlarged  prostate  or  strictiu-e  of  the 
urethra,  the  extension  of  gonorrhoea,  paralysis,  over- 
di,stension  or  atony  of  the  bladder,  or  the  spread  of  in- 
flammation from  the  neighbouring  organs. 

The  symptoms  are  similar  to  those  of  acute  cystitis,  but 
are  much  milder  in  intensity.  Thus  there  is  increased 
frequency  of  micturition,  the  patient,  perhaps,  ha^•ing  to 
make  water  every  hour  or  half-hour,  the  desire  to  do  so 
being  generally  so  urgent  that  he  is  unable  to  control  it. 
This,  as  in  the  acute  variety,  is  due  to  the  stretcliiug  of 
the  inflamed  mucous  membrane  as  soon  as  a  few  ouiices 
of  urine  collect.  The  pain  usually  ceases  immediately 
the  bladder  is  relieved.  The  urine  is  characteristic  ;  it 
generally  contains  large  quantities  of  ro]>y  mucus  and  pus. 
which  form,  on  standing,  a  distinct  layer  at  the  bottom 
of  the  containing  vessel.  It  is  often  alkaline,  and 
sometimes  highly  aramoniacal  and  offensive  from  the 
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decomposition  of  tlie  urea  into  carbonate  of  ammonia. 
This  decomposition  is  brought  about  bj^  fermentation, 
probably  set  up  by  the  presence  of  micro-organisms  that 
have  gained  admission  either  by  the  use  of  a  contaminated 
catheter,  or  by  making  theii"  way  along  the  stringy  mucus 
that  may  hang  about  the  m-ethra.  Fathologrj. — The 
mucous  membrane  is  thickened,  velvety,  mottled  with 
patches  of  a  dark  slate,  or  red  colour,  and  may  be  covered 
with  muco-pus  and  sometimes  with  a  deposit  of  phos- 
phates, or  it  may  even,  in  j^laces,  be  destroyed  by  ulcera- 
tion. The  muscidar  coat,  where  there  has  been  obstruction 
to  the  outflow,  becomes  thickened  and  fasciculated,  the 
hjqjertrophied  fibres  giving  the  interior  of  the  bladder  a 
columnai'  and  rugose  appearance.  In  places  the  mucous 
membrane  may  protrude  between  the  fasciculi  of  the 
muscular  coat  forming  sacculi  which  may  become  re- 
ceptacles for  urine,  and  in  which  calculi  may  form.  If 
the  cystitis  is  allowed  to  continue  the  kidneys  may  subse- 
quently become  affected. 

Treatment. — As  in  the  acute  form  the  cause,  as  stric- 
ture, stone,  &c.,  must  first  be  removed,  as  where  this  is 
impracticable,  the  treatment  at  best  can  only  be  pallia- 
tive. The  diet  should  be  im stimulating,  and  alcohol  in 
any  form,  as  a  rule,  forbidden.  A  purely  milk  diet  is  at 
times  most  successful.  Internally,  such  medicines  as 
buchu,  uva  vu'si,  balsam  of  copaiva,  and  chlorate  of 
potash  should  be  given  where  thick  ropy  mucus  is 
passed  with  the  urine ;  and  benzoic  acid  which,  in  its 
passage  through  the  system  is  converted  into  hippuric 
acid,  may  be  tried  when  the  iirine  is  alkaline.  Locally, 
the  bladder  should  be  washed  out  twice  a  day  with  some 
antiseptic  solution,  as  boric  acid,  nitric  acid,  corrosive 
subbmate,  cjuinine,  &c.  The  best  results  are  sometimes 
obtained  from  water  as  hot  as  can  be  borne.  Great  care 
should  bo  taken  that  all  instruments  are  rendered 
thoroughlj^  aseptic  before  use.  In  severe  cases,  where 
other  means  have  failed,  the  bladder  should  be  placed 
at  rest  by  perinreal  cystotomy  and  drainage  for  some 
weeks. 

liuiiTABiLiTY  of  the  bladder,  by  which  is  meant  a  too 
frequent  passing  of  water,  is  often  spoken  of  as  a  disease  ; 
but  is  no  more  so  than  is  pain,  since  it  is  only  a  symptom 
either  of  disease  of  the  urinary  organs,  or  of  some  general 
state  of  the  system,  as  hysteria,  Ihight's  disease,  &c.  The 
cause  should  be  sought  and  treated. 
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Inversion  of  the  bladder,  and  iieunia  of  tLo  bladder, 
are  both  very  rare,  and  are  not  here  described. 

Atony  and  paralysis  of  the  bladder.  Both  these 
terms  are  a2)phed  to  a  want  of  contractile  power  in  the 
nauscular  coat  to  expel  the  contents  of  the  bladder :  but 
in  atony  the  want  of  power  is  the  result  of  loss  of  tone  in 
the  muscular  fibres,  while  paralysis  is  due  to  the  failure 
of  nervous  influence.  Both  conditions  must  be  dis- 
tinguished from  the  mere  inabilitj^  of  the  bladder  to 
empty  itself  on  account  of  obstruction  to  its  outlet.  (See 
Eetention.) 

Atony  may  be  due  to,  1.  Simple  ovor-distemsion,  conse- 
quent upon  the  patient  having  voluntaz'ily  or  compul- 
sorily  held  his  uiine  for  too  long  a  period,  whereby  the 
muscvilar  fibres  are  over- stretched  and  unable  to  recover 
themselves.  2.  It  may  be  the  result  of  gradual  dis- 
tension owing  to  enlarged  prostate  or  strictm-e.  In  con- 
sequence of  the  obstruction,  the  bladder  does  not  empty 
itself,  but  some  urine  remains  after  every  act  of  micturi- 
tion; the  amount  retained  gradually  increases,  the 
bladder  becomes  distended,  and  its  fibres,  if  the  patient 
is  old,_  become  stretched,  and  lose  their  tone  instead  of 
becoming  hypertrophied  as  commonly  happens  in  a 
young  and  healthy  person.  3.  Again,  atony  may  be 
due  to  cystitis,  owing  to  the  inflammation  having  spread 
to  the  muscular  coat,  which  then  undergoes  fibroid  or 
fatty  changes. 

Symptoms. — The  patient  complains  of  inability  to  hold 
his  urine,  or  that  it  constantlj-  diibbles  away,  or  that  he 
has  to  pass  it  very  frequently.  The  involuntary  floM- 
occurs  at  first  during  sleeji ;  afterwards  on  any  exertion 
causing  contraction  of  the  abdominal  muscles.  These 
sjrmptoms,  although  often  spoken  of  as  incontinence,  are 
really  those  of  retention,  the  bladder  being  fully  distended, 
but  unable  to  empty  itself,  and  the  excess  flowing  in- 
voluntarily away. 

The  treatment  consists  in  passing  ;i  catheter  at  i-egular 
intervals  and  as  (jftcn  as  may  be  neccssaiy  to  completely 
(unpt}'  the  bladder;  whilst  in  the  meantime,  the  con- 
dition leading  to  the  atony  must  1)0  treated  by  ap]iro- 
jiriate  mojuis.  Thus,  if  the  result  of  over-distension, 
strychnine  and  galvanism  may  be  tried  ;  if  the  result  of 
gradual  distension  from  enlarged  i^rostatc  or  .stricture, 
those  conditions  must  be  treated  in  the  waj^  mentioned 
under  their  respective  heads.      In  botli  ])aralysis  and 
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atony,  cystitis,  dilatation  of  the  ureters,  pyelitis,  and  dis- 
organization of  the  kidney  rapidly  ensue  if  the  cause  of 
the  bladder  trouble  cannot  be  relieved. 

True  paralijsis  of  the  bladder  is  nearl}'  always  the 
result  of  disease  or  injury  of  the  brain  or  spinal  cord,  and 
is  not  met  with  except  in  general  paralysis.  The  bladder 
being  paralysed  cannot  empty  itseK,  and  becomes  dis- 
tended as  in  atony ;  and  when  it  can  hold  no  more,  the 
excess  overflows  through  the  sphincter,  which  is  also 
paralyzed.  lieflex  paralysis,  however,  often  occm'S  after 
an  injury  or  surgical  operation,  especially  that  for  htemor- 
rhoids.  The  local  treatment  consists  in  the  regular  passage 
of  a  catheter  two  or  thi'oe  times  daily. 

Tubercle  of  the  bl.vdder  is  rare,  and  is  nearly 
always  secondary  to  tubercle  in  other  parts  of  the  genito- 
luinary  tract.  There  is  pain,  htemorrhage,  and  other 
signs  of  chronic  cystitis ;  but  the  diagnosis  Avill  depend 
rather  on  the  exclusion  of  other  diseases  .such  as  stone, 
tumours,  &c.,  and  the  presence  of  tubercle  in  other  organs. 
Treaiment. — General  constitutional  remedies  for  tubercle, 
and  such  local  remedies  as  are  indicated  for  cj'stitis,  and 
for  the  assuaging  of  the  pain. 

YESico-ixTESTmAL  FISTULA  may  be  known  by  the 
occasional  passage  of  f  cecal  matter  and  gas  by  the  lu-ethra, 
and  is  usually  a  soui-ce  of  great  discomfort.  It  commonly 
depends  on  malignant  or  other  form  of  ulceration  of  the 
intestine  involving  the  bladder.  Treatment. — When  the 
hstula  is  thought  to  be  low  down  the  intestine  the  abdo- 
men may  be  explored,  and  the  colon  above  the  fistula 
united  to  the  abdominal  wall  and  then  ojoened. 

Tjie  tujiours  that  may  be  met  with  in  the  bladder 
are  : — 1.  The  fibrous.  2.  The  mucous.  3.  The  villous  or 
'papillomatous.  4.  The  malirinant.  The  ,/?./^ro'H..s  and  mttcoHs 
.spring  from  the  sub -mucous  coat,  and  protruding  the 
mucous  membrane  in  front  of  them  assume  a  polypoid 
or  warty  shape.  They  are  very  rare.  The  villous  or 
jiapillomatous  spring  from  the  mucous  membrane,  and 
appear  as  soft,  flocculent  growths  resembling  the  villi  of 
the  chorion.  They  are  the  most  common  of  the  irmocent 
groT\'ths.  The  malignant  either  spring  from  the  mucous 
01'  the  sub-mucous  coat,  and  may  form  a  large  mass  often 
nearly  filling  the  bladder,  or  assume  a  villous  appearance, 
or  merely  infiltrate  the  walls.  They  have  either  a  carcino- 
matous or  sarcomatous  structure. 

The  sipnjitoms  cOTnmon  to  all  are  those  of  a  foreign  body 

Y  V  2 


692 


DISEASES  OF  REGIOXS. 


in  the  bladder,  with  lifjomaturia  and  absence  on  sounding 
of  stone.  In  the  fibrous  there  are  signs  of  obstruction  to 
the  urinary  outlet,  but  little  or  no  heeniaturia,  and  the 
tumour  may  sometimes  be  felt  with  the  sound.  In  the 
villous  there  is  usually  more  or  less  continuous  hiemor- 
rhage  without  any  other  cause  being  discoverable  to 
account  for  it ;  there  is  seldom  any  marked  obstruction  to 
the  urinary  outflow  ;  and  shreds  of  the  growth  may  come 
away  spontaneously  or  in  the  eye  of  the  catheter.  In  the 
malignant  there  are  usually  sudden  attacks  of  severe 
hfemorrhage  from  time  to  time ;  and  a  growth  may  be 
felt  by  the  sound,  or  by  the  finger  in  the  rectum,  or  by 
palpation  above  the  pubes.  There  are  commonly  more- 
over other  signs  of  malignancy,  as  rapid  gi'owth  of  the 
tumour,  cachexia,  &c.  Tumoui-s  of  the  bladder,  how- 
ever, especially  the  villous,  are  often  difBcult  to  diagnose  : 
some  aid,  it  is  true,  may  at  times  be  gained  by  the  electric 
endoscope,  but  where  the  m-ine  contains  blood  it  is  of  little 
or  no  service,  although  attempts  have  been  made  to  over- 
come this  by  passing  a  stream  of  water  through  the  in- 
strument. Indeed,  in  some  cases,  a  diagnosis  cannot 
always  be  made  without  a  digital  exploration  of  the 
bladder,  which  should  be  imdertaken  where  symptoms 
such  as  the  above  are  persistent  unless  they  point  to  the 
growth  being  of  a  malignant  nature. 

Treatment. — The  removal  of  the  tumoiu',  except  it 
is  maligTiant,  should  generally  be  attempted.  In  the 
female  the  urethra  shoiild  be  dilated  for  this  purpose.  In 
the  male  the  incision  into  the  bladder  should  be  made 
either  above  the  j^ubes  or  through  the  perinreum  as  for 
lateral  or  median  lithotomy.  The  supra-pubic  incision, 
however,  has  the  advantage  that  a  more  thorough  extir- 
pation can  by  its  means  be  generally  made.  TMien 
removal  is  contra-indicated,  relief  wliere  there  is  obstruc- 
tion to  the  urinary  outlet  may  be  olitained  by  supra- 
pubic puncture ;  haimorrhage  should  be  rcstraincil  by 
astringents  ;  and  pain  assuaged  by  opiuui. 

Stone  in  the  ulaudeh  may  occur  at  any  age.  but  is 
said  to  be  most  frequent  between  tlio  ages  of  fifty  and 
seventy ;  next,  between  the  ages  of  two  and  six  ;  whilst, 
between  the  ages  of  twenty-six  and  thirty-six  it  is  rare. 
It  may  occur  in  both  males  and  females.  \n\t  is'decidedly 
more  common  in  tlie  former. 

The  causes  are  not  altogether  known  ;  but  residence  in 
certain  districts  or  comi tries,  poor  living,  abuse  of  alcohol, 
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especially  in  the  form  of  malt  liquor,  excess  of  nitro- 
genous food,  want  of  sufficient  exercise,  and  anything 
that  induces  the  excessive  formation  of  uric  or  oxalic 
acid  in  the  urine,  are  regarded  as  predisposing  causes. 
Eetention  of  urine  from  prostatic  enlargement  and  the 
presence  of  a  foreign  bodj^  in  the  bladder  are  the  exciting- 
causes. 

Varieties.— The  three  most  common  varieties  of  cal- 
culi met  -with  in  the  bladder  are  the  lU'ic  acid,  the  oxalate 
of  lime,  and  the  phosphatic.  They  may  occur  almost  pure, 
or  the}'  may  bo  mixed.  According  to  Sir  Henry  Thompson 
the  mic  acid  and  urates  form  one  half  of  the  numbei'  met 
with;  the  phosphatic  one  quarter;  the  mixed  one  quarter; 
and  the  oxalates  only  three  per  cent,  of  the  whole.  The  uiic 
acid  and  the  oxalate  of  lime  are  generally  formed  on  a 
nucleus  of  one  of  these  substances  which  has  descended 
from  the  kidney.  The  j^hosphatic  is  formed  in  the  bladder 
itself,  either  on  a  nucleus  of  phosphates  deposited  on  some 
inspissated  mucus  or  a  foreign  body,  or  on  one  of  the  other 
forms  of  stone  which  has  descended  from  the  kidney  and 
which  sooner  or  later  acts  as  a  foreign  body.  The  oxalate 
of  lime  is  the  most  slow  of  formation  and  is  consequently 
the  hardest  and  most  comjiact.  The  phosphatic  forms 
very  rapidly,  is  soft  and  friable,  and  often  of  veiy 
large  size.  Sometimes  alternate  layers  of  uric  acid, 
oxalate  of  lime,  and  phosphates,  occur  in  the  same  stone 
{alternating  cakulus),  a  condition  probably  due  to  vary- 
ing states  of  the  patient's  health,  effects  of  medicines, 
bladder  ii'ritation,  &c.  A  description  of  the  various  forms 
of  calculi  is  given  in  the  section  on  Urinary  Calculi 
(page  684). 

The  character  of  the  stone  may  to  some  extent  be 
guessed  at  by  the  state  of  the  urine.  Thus,  if  the  luine 
is  acid,  it  will  probably  be  either  oxalate  of  lime  or  uric 
acid ;  if  alkaline,  jihosphatic.  CalciQi  vai-y  in  size  from 
that  of  a  hemp-seed  to  a  large  mass  weighing  many  ounces ; 
but  largo  stones,  at  the  present  day,  in  consequence  of 
improved  diagnosis,  and  the  less  di'ead  a  patient  has  of  an 
operation,  are  the  exception.  They  generally  occur  singly, 
bnt  there  may  be  two,  or  even  more ;  they  are  then 
usually  facetted  fi'om  rubbing  against  (me  another. 

tijionlaneous  fracture  sometimes  ha])pons,  and  has  been 
atti-ibutod:  1,  to  the  swelling  of  the  cementing  material 
witli  wliich  the  particles  of  the  calculus  are  held  together  ; 
2,  to  two  stones  coming  into  collisioii  ;  ;3,  to  the  com- 
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pression  of  the  calculi  by  the  lij-pertropKied  muscular 
coat  of  the  bladder. 

The  calculus  may  be  variously  situated  in  the  bladder. 
It  IS  usually  free  just  beliind  the  prostate,  but  it  may  be 
in  the  upper  fundus  behind  the  pubes,  or  in  one  of' the 
sacculi  so  often  found  in  long-standing  disease  of  the 
bladder.  Calculous  matter  may  sometimes  be  deposited 
upon  gi'owths  in  the  bladder  or  upon  the  ulcerated 
mucous  membrane. 

The  terminat  ions  of  stone.— li  neglected,  cystitis  is  set  up. 
and  inflammation  may  spread  up  the  ureters"  to  the  kidneys, 
leading  to  the  changes  described  under  surgical  diseases"  oi 
the  kidneys.  In  consequence,  moreover,  of  the  obstinction 
to  the  urinary  outlet,  the  bladder  mav  become  h^-per- 
trophied,  and  the  ureters  and  kidneys  dilated  in  the  way 
described  under  stricture. 

Symptoms. — The  three  chief  symptoms  are— 1.  Pain, 
generally  referred  to  the  end  of  the  penis,  and  Averse  after 
micturition,  on  account  of  the  stone  then  falling  on  the 
sensitive  trigone,  and  the  -walls  of  the  bladder  contractins' 
upon  it.    -1.  Frequent  micturition ;  and,  .3.  A  little  blood 
in  the  urine.    These  symptoms  are  increased  on  exorcise, 
especially  riding,  and  after  the  jolting  of  a  rail  wax- 
journey,  &c.,  and  are  least  marked  at  night  when  the 
patient  is  at  rest.    Other  symptoms  that  may  be  present 
are  the  passage  of  gravel  ;  sudden  stoppage  of  the  stream 
during  micturition  ;  the  presence  of  muco-pus  in  the  urine 
owing  to  cystitis;  piles  in  adults  and  prolapse  of  the 
rectum  in  childi'en,  due  to  straining ;  and  elongation  ol 
the  prepuce  in  boys  caused  by  the" constant  handling  to 
relieve  pain  after  micturition.  "  Stone  in  the  liladder  may 
be  simulated  by  cystitis,  an  enlarged  prostate,  a  long  or 
adherent  prepuce,  a  narroM-  meatus,  a  growth  in  "the 
bladder,    calculous   or  other  disease  of  the  kidney,  a 
peculiar  choreic  condition  of  the  bladder  (the  stammering 
bladder  of  Sir  James  Paget),  tubercle  in  the  bladder,  and 
ascarides  in  the  rectum.    An  accurate  diagnosis,  however, 
can  onlj'  be  made  by  sounding  the  blaclder  ;  tliougli  in 
boys  the  stone  may  be  felt  by  the  iinger  in  the  rectum 
wliilst  pressure  is  made  with  the  other  hand  above  the 
jnibes. 

Hoiindinf/  the  hlmJdcr. — The  ordinary  sound  (Fig. 
is  a  solid  .steel  instrument  with  a  short  Inilbous  beak. 
Thompson's  sound  is  hollow,  to  allow  sonu^  of  the  urine  to 
be  drawn  oil'  if  desired,  and  has  a  handle  like  tliat  of 
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his  lithotrite,  to  facilitate  the  necessary  moA^ements 
in  the  bladder.  Haying  warmed  and  oiled  the  sound, 
pass  it  like  a  catheter,  letting  it  glide  into  the  bladder, 
by  its  own  weight  without  using  any  force.  _  When 
the  soimd  is  in,  gently  push  it  onwards  to  examine  the 
posterior  part  of  the  bladder.  Then  turn  the  beak  alter- 
nately to  either  side  ;  and  depress  the  handle  between  the 
patient's  thighs  to  search  the  upper  fundus.    Then  turn 


Fig.  25:3. — Ordinary  sound. 

the  beak  downwards  to  examine  the  base  or  lower  fundus. 
If  the  stone  is  not  detected,  let  out  a  little  of  the  _ui-ine, 
or  change  the  patient's  position,  or  raise  his  pelvis  and 
try  again.    The  stone  may  not  be  felt,  because  it  is  of 
srnall  size,  or  has  become  encysted,  or  entangled  in  a  fold 
of  mucous  membrane.    A  guarded  opinion,  therefore, 
.should  be  given,  and  a  fiuther  examination  made  another 
day.    A  stone  may  be  known  to  be  present  by  the  peculiar 
riiig  which  is  both  felt  and  heard  on  striking  it.  This 
ring  is  quite  imlike  the  sensation  given  to  the  sound  by 
its  coming  into  contact  with  phosphatic  deposits  on  a 
roughened  or  fasciculated  bladder,  or  with  one  of  the 
pelvic  bones.    Having  discovered  a  stone,  the  next  care 
should  be  to  determme  approximately — 1,  its  probable 
.size  and  composition;  2,  whether  it  is  free  or  encysted; 
3,  whether  there  is  one  stone  or  more ;  and,  4,  the 
condition  of  the  bladder  and  urethra.    1.  The  size  of  the 
stone  can  be  roughly  estimated  by  the  amotmt  of  resis- 
tance offered  on  pushing  it  before  the  sound  or  by  passing 
the  sound  over  it,  and  by  feeling  it  through  the  I'ectiun 
with  the  other  hand  pressing  on  the  hypogastrium.  Its 
exact  size  can  only  be  ascertained  by  seizing  it  Avith 
the  lithotrite,  the  distance  the  blades  are  then  apart  being 
indicated  by  the  scale  on  the  handle.    The  comjjosition  of 
the  stone  may  be  approximately  arrived  at  by  (a)  the 
character  of  the  ring  on  striking  it — the  clearer  the  ring 
the  hanler  the  stone,  (6)  the  condition  of  the  surface, 
which  is  rough  in  the  oxalate  of  lime,  smooth  in  the 
phosphatic,  (c)  the  re-actions  of  the  tu'ine,  and  {d),  the 
general  health  of  the  patient,    2.  A  stone,  wlien  encysted. 
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IS  always  felt  at  the  same  spot  in  the  bladder,  and  wlien 
seized  with  tlie  lithotrite  cannot  be  moved.  The  sound 
cannot  be  imssed  all  romid  it.  There  is  no  blood  present 
and  the  symptoms  are  usually  less  severe,  and  are  not 
increased  by  exercise.  3.  The  i^esence  of  a  second  stone 
can  only  be  determined  with  certainty  bv  seizing  one  stone 
with  the  lithotrite,  and  then  striking" the  other 

Treatmeiit.—'Ihe  stone  may  be  removed  by  crashinr- 
{Uthotnty)    or  cutting  {lithotomy).    In  adults,  HthotritA% 
with  but  few  exceptions,  should  be  the  rule.    In  childi'eii 
up  to  twelve  or  fourteen  years  of  age,  lithotomy  has 
mtJierto  been  the  recognized  operation;  but  I  believe  that 
when  the  brilliant  results  obtained  by  Surgeon-Mai  or 
Iveegan  and  others  come  to  be  better  knb^ii,  that  even  in 
very  young  chikben,  lithotrity,  as  in  adults,  will  also  be 
the  rule,  hthotomy  the  exception.   I  have  myself  crushed 
SIX  or  seven  stones  m  young  male  childi-en,  some  as  vouno- 
as  three  years.    In  adults,  lithotomy  should  be  practised 
m  place  of  hthotrity,  when  1,  the  stone  is  verv  large  and 
bard  ;   2,  when  the  urethra  is  the  seat  of  "inti-actable 
stricture  ;  3,  when  the  stone  is  encysted ;  and  4,  when  the 
bladder  is  sacculated.    A  large  stone,  if  soft,  should  be 
crushed,  and  a  hard  stone,  if  not  too  large,  is  no  bar 
to  the  operation.    Surgeon-Major  Keegan  has  crushed 
a  uric  acid  stone,  the  fragments  of  which  -n-ei"-hed  two 
ounces  and  three  quarters,  and  an  oxalate  of  linie  which 
weighed  one  ounce  and  throe  drachms.  And  in  a  boy.  aged 
thirteen,  I  crushed  and  successfully  removed  a  very  hard 
stone  weighing  only  a  fe^-  grains  less  than  an  ounce. 
Hard  stones,  however,  weighing  above  an  ounce,  and 
especially  in  boys,  had  better  be  removed  by  cutting, 
unless  the  Sm-geon  is  experienced  in  lithoti-ity."  Cystitis 
and  kidney  disease  render  the  prognosis  of  both  operations 
unfavourable  ;  but  in  these  affections  it  does  not  ap]iear 
that  crushing  with  complete  removal  of  the  fragments,  is 
attended  with  more  risk  tlian  is  lithotomy."  A  large 
prostate  renders  lithotrity  difficult  no  doubt,  but  does  not, 
as  a  rule,  contra-indicate  it.    Strictm-e  of  the  uretlira 
IS  only  an  im])cdiment  to  lithotritv  when  the  stricture 
cannot  bo  dilated.    T]io  conditions,"  liowever,  most  fa- 
vourable for  success  in  lithotrity  are,  as  well  expressed  by 
Sir  Henry  Thompson,  "  a  ca])acious  and  not  very  tender 
urethra,  a  bladder  cajiable  of  retaining  throe  "or  four 
ounces  of  urine,  a])se]ice  of  ordinary  signs  of  renal  disease, 
and  fair  general  health." 
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LiTHOTRITY,  LiTIIOLAPAXY,  OR  BiGELOW'S  OPERATIOTs% 
consists  in  crushino'  the  stone  in  the  bladder,  and  removing- 
the  whole  of  the  fragments  through  a  large  evacntiting 
catheter.  Formerly,  it  was  taught  that  the  in-esonce  of 
the  lithotrite  in  the  bladder  for  more  than  a  few  minutes 
at  a  time  was  productive  of  great  irritation,  and  it  Avas 
consequently  advised  that  the  crushing  of  the  stone 
should  be  extended  over  several  sittings  of  only  a  few 
minutes  each,  and  the  fragments  allowed  to  be  passed  by 
the  matm-al  efforts  of  the  patient.  To  Professor  Bigelow 
is  midoubtedly  due  the  credit  of  having  enunciated  the 
principle  that  the  bladder  is  not  so  intolerant  of  instru- 
ments as  was  formerly  supposed,  and  that  it  was  to  the 
presence  of  the  fragments,  rather  than  to  the  lithotrite, 
that  the  irritation,  cystitis,  &c.,  so  common  after  the  old 
method,  should  be  ascribed. 

The  (ypendio)! . — The  patient  having  been  prepared  for 
the  opoi-ation  by  careful  attention  to  the  general  health, 
rest,  and  such  local  means  for  allaying  chronic  cystitis  as 


Fig.  254. — Tliompson's  Lithotrite. 


were  pointed  out  under  that  head,  should  be  placed  under 
an  antesthetic,  with  the  pelvis  raised  a  few  inches,  the 
thighs  slightly  apart,  the  knees  supported  on  a  pillow,  and 
the  body  and  legs  well  wrapped  up  in  blankets  to  avoid  a 
chill.  The  rectum  should  be  emptied  by  a  pm'ge  the  day 
before,  and  by  an  enema  on  the  morning  of  the  operation. 
A  few  ounces  of  ui'ine  in  the  bladder  is  desirable.  If 
necessary,  incise  the  meatus  (a  stricture,  if  present,  should 
have  previously  been  dilated),  warm  and  oil  the  lithotrite 
(Fig.  254),  and  pass  it  with  all  gentleness,  letting  it  glide 
by  its  own  weight  through  the  spongy  and  membraneous 
portion  of  the  urethra,  and  do  not'depress  the  handle 
till  the  blades  have  reached  the  prostate.  Then  bring  the 
shiift  to  an  angle  of  with  the  horizon,  and  it  will  glide 
through  the  prostatic  urethra,  over  the  trigone  of  the 
bladder,  and  may  possibly  be  felt  to  graze  the  "stone.  The 
blades  now  rest  in  tlie  lowcist  part  of  the  bladder  and 
].oint  upwards  (Fig.  2,05).  Hold  the  handle  tightly  with 
the  left  hand,  and,  without  moving  the  instrument,  open 
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the  male  blade  by  ilrawinj^-  out  tbe  wheel-shaped  end  with 
the  right  hand.  Pause  a  few  secouds  to  allow  the  currcuts 
set  up  in  the  urine  by  this  movement  to  subside.  Then 
gently  press  in  the  male  blade,  and  the  stone  will  pro- 
bably be  caught.   If  so,  continue  the  pressure  on  the  wheel 


\ 


Fig.  255. — Litliotrite  in  situ.    (Listou's  Surgery.) 


to  retain  the  stone  between  the  blades,  whilst  the  button  is 
moved  by  the  thumb  to  convert  the  sliding  into  the  screw 
movement.  Eotate  the  instrimaent  slightly  to  make  sure 
that  the  mucous  membrane  is  not  caught  by  the  blades  ; 
slightly  depress  the  handle  to  raise  the  blades  from  the 
wall  of  the  bladder,  and  screw  home.  The  stone  will 
probably  be  felt  to  crack  and  break  into  fragments.  If  the 
stone  cannot  be  seized  iai  this  way,  systematically  explore 
the  bhulder  thus  :—  ( )pen  the  blades  and  rotate  45  degrees ; 
pause  and  close.  Do  this  first  to  the  right,  then  to  the  left. 
Then  raise  the  blades  slightly  by  depressing  the  handle  : 
rotate  alternatelj^  to  right  and  left  90  degrees ;  further 
raise  the  blades  and  rotate  loo  degrees.  I'lnally,  rever.se 
the  blades  l)y  rotating  half  a  circle.  Tn  this  way  the 
.stone  will  jirobably  be  found.  In  these  manoeuvres  the 
blades  should  bo  opened  before  rotating  them  in  order 
that  the  stone  may  not  bo  disjdaced  by  the  male  blade, 
and  after  rotating  a  pause  should  be  made  before  closing 
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theui  to  allow  the  cuiTents  to  subside.  Having  crusliotl  the 
stone  and  larger  fragments,  withdraw  the  lithotrite,  first 
screwing  tight  home  to  ensure  complete  closure  of  the 
blades  in  order  to  prevent  laceration  of  the  iirethi'a.  Next 
introduce  a  large  evacuating  catheter  (No.  16,  or  larger) ; 
let  the  urine  escape  and  inject  two  or  three  ounces  of  warm 
water.  Attach  the  aspirator,  jireviously  filled  with  water 
at  a  temperature  of  98°,  and  compress  the  india-rubber 
bulb,  diiving  some  of  the  water  into  the  bladder.  Let  the 
bulb  ex])and  and  the  outward  current  will  bring  away- 
some  of  the  fragments  and  rlebris,  which  will  fall  into  the 
receiver  and  be  prevented  from  returning  into  the  bladder 


Fig.  256. --Thompson's  improved  evacuator  and  trap. 

by  the  trap  (see  Fig.  2oG)  on  again  compressing  the  bulb. 
Continue  compressing  and  relaxing  till  the  "fragments 
cease  to  come  away.  Then  if  any  are  felt  by  the  evacua- 
ting catheter,  reintroduce  the  lithotrite,  or  a  smaller  one, 
and  crush  again  and  aspirate  as  before  ;  repeating  this  till 
all  the  frcujmeiits  are  removed.  The  operation  frequently 
lasts  for  an  hour  to  an  hour  and  a  half  or  longer. 

After-treatment. — Opium,  if  no  serious  kidney  disease 
is  present,  may  be  given ;  and  hot  hip-baths  if  there  is 
much  pain.  If  there  is  retention  the  catheter  should  be 
used  at  regular  times,  or  tied  in,  if  passing  it  causes  much 
irritation  and  pain.  (^'omplete  rest  for  a  few  days  or 
longer  should  be  enjoined.  If  cystitis  follows  the  opera- 
tion, Sir  Ilenry  Thompson  strongly  recommends  a  weak 
injection  of  nitrate  of  silver  (gr.  i.  to  f3i.).  As  a  rule, 
however,  I  have  found  no  after-treatment  required,  even 
in  young  boys.  Indeed  in  several  cases  the  child  has 
been  iip  and  jdaying  aljout  the  ward  the  day  after  the 
operation. 

A/ter-cornplications. — 1.  Eigors  and  fever,  2,  retention 
of  urine,  ;j,  acute  cystitis,  4,  prostatitis  and  abscess, 
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and  5,  orcliitis  and  epididymitis,  occasionally  occur.  ILovp 
rarely  fi,  hfemorrhage,  7,  suppression  of  mine,  and 
b,  phlebitis  of  the  prostatic  plexus  of  veins,  followed  by 
pya3mia.  The  impaction  of  a  fragment  of  the  calculus 
m  the  urethra  (formerly  common  when  the  fragments 
were  left  in  the  bladder),  cannot  occur  if  the  bladder  ha^ 
been  thoroughly  evacuated. 

Causes  of  death.— Death  may  occui-  from  1.  Acute  ne- 
pbritis;  2.  Pyelitis;  3.  Cystitis;  4.  Perforation  of  the 
bladder ;  o.  Peritonitis  ;  6.  Saprjemia  or  pyEemia,  or 
/ .  Exhaustion.  But  a  fatal  termination  is  rare  except 
when  there  is  some  chronic  kidney  disease. 

Lithotomy,  or  cutting  for  the  stone,  mav  be  performed 
through  the  perineum  or  above  the  pabes.  Perina?al  litho- 
tomy may  be  done  in  many  ways  ;  the  lateral  as  usuallv 
performed,  and  the  median  will  only  be  described. 

Lateral  LiTnoTOixY.— The  patient  should  be  prepared 
by  rest  m  bed  for  a  few  days,  and  the  rectum  cleared  bv 
a  mild  purgative  the  day  before,  and  bv  an  enema  on  the 
morning  of  the  operation.    The  bladder  should  contain 
five  or  SIX  ounces  of  urine,  or  if  the  patient  is  imable  to 
retain  so  much  an  equal  quantity  of  warm  water  should 
be  injected.    Anaesthetize  the  patient,  inti-oduce  a  full- 
size  staff  with  a  groove  on  the  left  side  into  the  bladder, 
and  try  to  strike  the  stone.    If  the  stone  is  not  felt,  with- 
draw the  staff  and  pass  a  sound.    If  still  unsuccessful, 
send  the  patient  back  to  bed  as  the  stone  may  have  been 
passed  per  urethram  or  become  encysted.    If"  felt  by  the 
sound,  re-introduce  the  staff,  but  do  not  operate  until  the 
staff  itself  strikes  the  stone  that  you  may  be  sure  that  the 
staff  has  passed  into  the  bladder,  and  not  into  a  false 
passage.     It  is  usual  to  ask  an  assistant  to  strike  the 
stone  also.     Ng^^^  Y>^acQ  the  patient  in  the  lithotomy 
position,  i.e.,  with  the  soles  of  the  feet  secured  in  the 
palms  of  the  hands  by  the  lithotomy  shackles,  and  brin<r 
bis  nates  well  over  the  end  of  the  table.    Entrust  the  staff 
to  an  assistant,  who  should  hold  it  por])endicularly  with  its 
concavity  hooked  avoU  u]i  under  tlie  pubos  and  exactlv  in 
the  middle  lino.    Seat  yourself  in  front  of  the  patient, 
and  having  introduced  the  left  forefinger  into  the  rectum 
to  make  sure  that  it  is  empty,  and  to  induce  it  to  contract, 
enter  the  knife  (Pig.  257)  which  should  be  hold  horizontally, 
a  little  to  the  loft  of  the  middle  line  and  about  an  inch  aiid 
a  quarter  in  front  of  the  verge  of  tlie  anus,  and  carry  the 
incision  downwards  and  to  the  left  to  a  point  one-third 


LATERAL  LITHOTOMY. 


701 


nearer  to  the  tuberosity  of  the  ischium  than  to  the  margin 
of  the  anus.  Pass  the" left  forefino'er  into  the  nppor  angle 
of  the  wound  and  feel  for  the  staff  ;  divide  with  the  knife 
the  superimposed  tissues ;  insert  the  finger-nail  into  the 
groove  in  the  staff,  the  back  of  the  finger  being  to  the 

Fig.  257. — Lithotomy  knife. 

patient's  left ;  and  guided  by  the  nail  press  the  point  of  the 
knife  into  the  groove  just  in  front  of  the  membraneous 
portion  of  the  urethra  (Fig.  2o8).  Now  run  the  knife  with 
the  ]5oint  pressed  firmly  in  the  groove  onwards  into  the 
bladder,  keeping  its  blade  well  lateralized,  i.e.,  directed 
downwards  and  to  the  left.     Take  care  not  to  depress 


Fig.  2.58. — Parts  cut  iti  litliotniuy.    (Fergusson's  Surgery.) 


the  handle  too  much  for  fear  of  cutting  the  prostate  too 
widely,  nor  to  hold  it  too  horizcmtal  lest  the  point  slip  out 
of  the  groove  and  ponotrate  the  tissues  between  the  bladder 
and  the  rectum.  Having  entered  the  bladder,  slightly 
enlarge  the  wound  in  the  prostate  m  withdrawing  the 
knife,  and  pass  the  loft  forclinger,  Avhich  is  in  the  wound. 
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onwards  along  the  staff  into  the  blad.ler.  If  the  stone  is 
teit  by  the  finder  ask  the  assistant  to  withdraw  the  staff, 
lake  the  iorceps  m  the  liglit  hand,  pass  them  along  the 
leit  forefinger  towards  the  bladder,  and,  on  withdraw-in- 
the  hnger  open  the  blades,  and  the  stone  will  probably 
be  driven  by  the  gush  of  nrine  between  them.  Havin- 
assured  yourseK  that  the  stone  is  grasped  by  the  forcepl 

in  its  .smallest  diameter,  ex- 
tract it  by  making  traction 
downwards  and  backwards  in 
the  axis  of  the  pelvic  outlet. 
Ee-introduce  the  finger  into 
the  bladder  to  ascertain  whe- 
ther there  may  not  be  another 
stone,  and  if  in  doubt  use  the 
searcher.    Inject  two  or  thi-ee 
syi'ingefuls  of  cold  water  into 
the  bladder ;  dust  the  wound 
with     iodoform  ;     apply  no 
dressings  ;  tie  the  legs  together 
if  the  patient  is  a  child,  and 
send  him    back    to  bed  as 
quickly  as  possible.    If  there 
is  haemorrhage,  tie  any  bleed- 
ing point  whicii  is  seen,  or  if 
the  blood  comes  from  the  deep 
part  of  the  wound,  inti'oduce 
the  petticoated  tube  (Fig.  259}. 


Fig.  259.— Petticoated  tube. 


assuring  yourself  that  the  end 
is  in  the  bladder  by  injecting 
water  and  jiassing  a  probe 
through  it.  Then  plug  firmly 
round  with  strips  of  lint  be- 
tween the  petticoat  and  the  tube. 

At  Guy's  Hospital  lateral  lithotomy  is  performed  on  a 
straight  staff,  by  the  operation  known  as  Key's.  A  sood 
description  of  "the  method  will  bo  found  'in  Bryant's 
SurgC'ry. 

The  sir  net  I  (res  cjiridvd  in  the  operation  are — 1,  the  skin  ; 
2,  the  superficial  and  deep  fascia  :  ;3,  a  few  branches  of 
the  external  hasmorrhoidal  vessels  and  nerves  ;  4,  the 
traiisversus  ])orinei  muscle,  vessels,  and  nerve ;  5,  a  few 
fibres  of  tlic  accelerator  urinfp  and  levator  ani  muscles  ; 
(),  the  com]u-cssor  urethrie  muscle ;  7.  the  membraneous 
portion  of  the  urethra  ;  and  8,  the  prostate. 
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The  dangers  of  the  operations  are: — A.  Before  the 
point  of  the  knife  has  entered  the  groove  in  the  staff — 
1,  "wounding  the  rectum,  either  from  cutting  too  jjerpon- 
clicularly,  or  from  not  having  had  it  cleared  out  by  an 
enema ;  2,  woimdiug  the  arterj^  of  the  bulb  in  consequence 
of  beginning  the  incision  too  high,  or  dii'ecting  the  point  of 
the  knife  subsequentlj^ too  much  upwards;  and  o,  missing 
the  groove  in  the  staff.  B.  On  entering  the  bladder — 1, 
letting  the  point  of  the  knife  slip  out  of  the  groove  in  the 
staff  and  enter  the  cellular  tissue  between  the  bladder  and 
rectum;  2,  cutting  the  pudic  artery  from  holding  the 
knife  too  much  lateralized ;  3,  sending  the  point  of  the 
knife  through  the  posterior  wall  of  the  bladder  ;  4,  cutting 
the  prostate  too  widely,  and  di-^dding  its  capsule,  whereby 
the  m-ine  may  be  extravasated  into  the  cellular  tissue  of 
the  pelvis  ;  o,  wounding  the  prostatic  plexus  of  veins  ;  6, 
tearing  the  urethra  across,  and  so  pushing  the  bladder  off 
the  end  of  the  staff",  whilst  trying  to  pass  the  finger  into 
the  bladder.  (This  accident  is  due  to  not  making  the 
opening  into  the  m-ethra  large  enough,  and  is  most 
common  in  children  in  whom  the  tissues''are  readily  lacer- 
able) ;  7,  making  too  .small  an  incision  in  the  prostate  so 
that  the  parts  are  bruised  or  torn  in  removing  the  stone, 
and  inflammation  is  set  up  ;  8,  seizing  the  walls  of  the 
bladder  by  the  forceps.  These  dangers  may  he  lest 
avoided  hij  observing  the  folloiuing  rales  —  1,  feel  the 
stone  with  the  staff  before  you  begin  the  operation  ;  2, 
see  that  the  rectum  is  empty,  and  make  it  contract  by 
introducing  the  finger ;  3,  make  the  external  incision 
free  ;  4,  feel  both  edges  of  the  groove  in  the  staff  with  the 
finger,  and  place  the  point  of  the  knife  bet-ween,  them  ;  5, 
keep  the  point  of  the  knife  well  pressed  into  the  groove  of 
the  staff  ;  6,  take  cai'e  that  the  finger  is  pushed  into  the 
bladder  in  contact  with  the  naked  staff ;  7,  do  not  remove 
the  staff  till  the  finger  touches  the  stone. 

_  The  elif/icuUies  nf  the  operation.— In  adults  the  chief 
difficulty  is  to  extract  the  stone ;  in  children  to  get  into 
the  bladder.  A.  The  difficulty  in  entering  the  bladder 
depends  chiefly  on— 1,  not  making  the  opening  into  the 
urethra  free  enough,  and  so  pushing  the  finger  between 
the  bladder  and  the  rectum  ;  2,  a  deep  perinknun  so  that 
the  firjger  cannot  reach  the  bladder  ;  in  such  a  case  a 
l)luTit  gorget  nuist  be  substituted  for  the  finger.  13.  The 
diffiadtics  in  extracting  the  stone  are— 1,  the  stone  may  bo 
too  huge  ;  2,  it  may  got  behind  the  prostate  ;  3,  it  may  be 
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lodged  in  a  pouch  in  the  ui^per  fundus ;  4,  it  may  be 
encysted ;  5,  it  may  break  or  crumble  up  ;  6,  it  mav  be 
so  small  that  it  slips  from  between  the  blades  of  the 
forceps  ;  7,  there  may  be  an  enlargement  of,  or  tumour  in, 
the  prostate,  whei'eby  the  urethi-a  is  greatly  lengthened  ; 
8,  there  may  be  some  rickety  or  other  deformity  of  the 
pelvic  bones.  When  the  stone  is  behind  the  prostate, 
curved  forceps,  with,  the  blades  turned  down,  must  be 
used  ;  when  the  stone  is  above  the  pubes,  the  blades  must 
be  turned  upwards,  the  handle  depressed,  and  the  stone 
pressed  down  by  the  hand  above  the  pubes.  ^Tien  too 
small  to  be  seized,  the  scoop  must  be  substituted  for  the 
forceps.  If  the  stone  breaks,  the  fragments  must  be 
removed  by  aid  of  the  scoop  and  syringe.  If  encysted, 
it  may  be  scratched  out  with  the  finger-nail,  or  freed  with 
a  probe-pointed  bistoury.  If  too  large  to  be  extracted, 
the  wound  should  first  be  slightly  enlarged ;  or  this  being 
insuflicient,  three  expedients  i-emain — 1,  to  make  an 
incision  in  the  opposite  side  of  the  jirostate ;  2,  to  crush 
the  stone ;  3,  to  do  the  suprapubic  operation.  The  first 
of  these  is  probably  the  best.  To  overcome  the  difficulty 
of  an  enlarged  prostate,  the  blunt  gorget  must  be  used 
and  the  forceps  slid  along  it.  A  fibrous  tumour  in  the 
prostate  may  be  previously  shelled  out.  Where  the  pelvic 
oiitlet  is  too  small  to  allow  of  extraction,  suprai^ubic 
lithotomy  must  be  done. 

Causes  of  death  after  lithoiomi/.  —  1.  Dift'use  septic 
inflammation  of  the  cellular  tissue  of  the  pelvis  due 
either  to  infiltration  of  the  urine  from  too  free  cutting,  or 
to  bruising  of  the  parts  in  extracting  a  large  stone 
through  a  small  incision  ;  2,  peritonitis  due  to  the  spread 
of  the  inflammation  to  the  peritoneum,  or  a  wound  of  the 
back  of  the  bladder  ;  3,  shock  from  too  prolonged  an 
operation  ;  4,  exhaustion  from  primary  or  secondary 
hccmorrhage  ;  5,  blood-jJoisoning,  due  to  the  absorption 
of  the  products  of  putrefaction  (sa]-)rirmia),  or  to  septic 
phlebitis  of  the  prostatic  plexus  of  veins  and  pyo?mia ; 
(),  cystitis  ;  and  7,  suppression  of  urine.  The  state  of  the 
kidneys  is  of  the  most  serious  import.  Where  these  arc 
healthy  as  in  children,  lateral  lithotomy  is  one  of  the 
most  successful  operations  in  surgery ;  but  in  adults  in 
whom  grave  kidney  mischief  often  exists,  it  is  liable  to 
be  followed  by  one  or  moi'e  of  the  above  comiilications, 
os])ecially  diffuse  jiolvic  inflammation.  Thus,  in  boys, 
when  death  occurs  it  is  generally  the  result  of  some  one 
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of  the  ficcidents  liable  to  occur  during-  the  operatioa ;  in 
adrdts  the  cause  is  usually  dependent  primarily  on  Iddney 
mischief. 

The  afttr-trtutment  is  very  simple,  and  consists  in  little 
more  than  keeping  the  jjatient  clean,  and  in  regulating 
the  secretions  and  diet.     Advilts  may  he  placed  on  a 
mattress,  with  a  hole  oj^posite  the  periufoum,  for  the  pur- 
pose of  letting  the  urine  drain  through.    During  the  first 
few  hours  it  is  essential  to  see  that  the  wound  is  free. 
Should  the  urine  not  escape  from  it,  it  is  probably 
plugged  with  a  clot  of  blood ;  the  finger  must  then  be 
passed  into  the  wound,  or  if  a  tube  has  been  introduced, 
this  must  be  cleared  by  a  probe  or  feathei',  or  by  syiiuging. 
From  the  third  to  the  fifth  day,  in  consequence  of  inflam- 
matorj-  swelling,  more  or  less  of  the  m-ine  is  passed  by  the 
urethra,  but  as  this  swelling  subsides,  the  greater  part 
may  again  pass   by  the  wormd;   more,   however,  is 
gradually  passed  by  the  natural  way  and  less  by  the 
wound,  as  the  latter  slowly  heals.    Should  secondary 
htemorrhage  occur,  the  wound  must  be  plugged ;  or  if 
this  fails  to  arrest  it,  perchloride  of  iron  or  the  actual 
cautery  must  be  used.    For  the  treatment  of  the  other 
complications  see  Cellulitis,  Peritonitis,  &c. 

Medi-AJS'  lithotomy. — Pass  a  staff,  grooved  on  its 
convexitj',  into  the  bladder,  and  with  the  left  fore-finger 
in  the  rectum,  feel  for  the  apex  of  the  prostate.    Make  an 
incision  with  a  straight  bistoury,  with  its  back  towards 
the  rectum,  in  the  median  line  of  the  perinceum,  beginning 
about  half  an  inch  in  front  of  the  anus.    Enter  the  point 
of  the  knife  into  the  groove  of  the  staff  just  in  front  of  the 
prostate,  notching  the  apex,  and  cut  a  little  upwards, 
opening  the  membraneous  portion  of  the  m'ethra.  With- 
draw the  knife,  slightly  enlarging  the  external  incision 
upwards  if  necessary,  and  j^ass  a  long  bulbous  probe 
along  the  groove  of  the  staff  into  the  bladder.  Withdraw 
the  staff,  and  gently  work  the  forefinger  into  the  bladdei' 
along  the  probe,  thus  dilating  the  prostate.    Extract  the 
stone  in  the  usual  way.     The  operation  is  suitable — 1. 
For  small  stones  or  foreign  bodies ;   2.  When  it  is  im- 
portant that  there  should  be  but  little  loss  of  blood ;  3. 
For  the  removal  of  new  growths  ;  and  4.  For  ex23loring 
the  bladder  in  doubtful  cases  of  disease.    All  the  cutting 
is  done  entirely  in  the  median  lino  where  no  vessels 
exist ;  the  deeper  parts  of  the  -n'ound  are  merely  dilated, 
not  cut. 

W.  Z  2 
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Suprapubic  LiTiiOTOiiY  consists  in  opening  the  bladder 
between  the  pubes  and  the  peritoneal  fold.  It  is  the 
method  that  should  be  employed  for  the  removal  of  very 
large  stones,  and  for  certain  forms  of  tumour-  in  the  bladder. 
First,  pass  a  Petersen's  india-rubber  bag  into  the  rectum, 
and  dilate  it  with  water,  and  distend  the  bladder  with  a 
weak  antiseptic  solution ;  it  will  then  rise  well  into  the 
abdomen  and  appear  as  a  prominent  tumour,  dull  to  per- 
cussion above  the  pubes.  Make  an  incision  in  the  middle 
line  immediately  above  the  symphysis  (Fig.  2:24b),  and 
having  divided  on  a  director  the  tissues  forming  the  linea 
alba,  expose  the  wall  of  the  bladder  by  gently  separating 
the  fatty  tissue  that  lies  in  front  of  it  with  the  finger  or 
director,  avoiding  the  peritoneal  fold  and,  if  possible, 
the  large  veins  which  ramify  in  this  situation.  The 
bladder  having  been  fixed  by  inserting  a  sharp  hook  into 
its  walls,  make  an  incision  into  it ;  introduce  the  finger 
to  ascertain  the  size  of  the  stone ;  enlarge  the  wound,  if 
necessary,  by  cutting  on  a  director  towards  the  pubes,  and 
extract  the  stone  by  the  finger  and  scoop,  or  by  the 
forceps.  The  wound  in  the  bladder  may  be  left  open,  and 
the  patient  placed  on  his  side  to  ensm-e  an  efficient  di-ain 
and  prevent  the  tissues  being  infiltrated  with  urine ;  or 
it  may,  if  the  bladder  and  mine  are  healthy,  be  closed  bv 
suture.  Some  tie  in  a  full-sized  catheter  but  it  is  not 
necessary. 

Calculus  ijf  the  pejiale  bladder  is  much  less 
common  than  in  the  male,  a  fact  in  great  part  due  to  the 
shorter  and  more  dilatable  urethra  in  women,  to  the 
absence  of  a  i^rostate  and  consequent  exemption  of  the 
female  from  chronic  retention  and  phosphatic  deposits, 
and  perhaps  also  to  the  more  regular  habits  of  women. 
The  s}Tiiptoms  are  similar  to  those  in  the  male,  but  are 
sometimes  apt  to  be  accompanied  by  incontinence  of 
urine.  They  may  at  times  be  siuiuiatcd  by  vascular 
growths  in  the  urethra,  by  uterine  disease,  and  by 
hysteria. 

Treatment.  —  1.  When  the  stone  is  snaall,  rapid  dilatation 
of  the  urethra  with  the  thrce-bladed  dilator  or  dressing 
forcejis  is  the  best  method  of  extraction.  2.  A^Hicn  of 
larger  size  (above  three-quarters  of  an  inch  in  children 
and  one  inch  in  adults,)  lithotrity  with  removal  of  the 
fragments  at  one  sitting  should  be  done.  .'3.  When  too 
largo  for  removal  by  dilatation,  and  the  bladder  is  too 
contracted  to  allow  of  crushing,  vaginal  lithotomy  should 
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be  undertaken.  4.  When  very  large,  the  suprapubic 
operation  is  called  for. 

Vaginal  lithotomy. — Place  the  patient  in  the  lithotomy 
position,  and  expose  the  anterior  wall  of  the  vagina  by  a 
duck-bill  speculum.  Seize  the  stone  with  a  pair  of  fine 
long  forceps  passed  through  the  urethra,  and  press  it  on 
the  anterior  vaginal  wall.  Out  through  the  vaginal 
wall  in  the  middle  line  on  the  stone  from  behind  for- 
wards, stopping  short  of  the  cervix  uteri  posteriorly  and 
the  lu-ethra  anteriorly.  Pass  the  lithotomy  forceps 
through  the  wound,  and  place  the  stone  between  their 
blades  with  the  forceps  already  grasping  it  in  the  bladder 
and  extract  it  through  the  wound. 

Slow  dilatation,  and  dilatation  with  incision  [uretliral 
lithotomy)  are  very  liable  to  be  followed  by  incontinence 
of  urine,  especially  in  the  case  of  female  children. 

IxcoxTiXEXCE  OP  riuXE.— The  involuntary  escape  of 
urine  from  the  bladder  may  occur  under  several  conditions. 
Thus — 1 .  The  urine  may  dribble  away  as  fast  as  it  enters 
the  bladder,  in  consequence  of  paralysis  of  the  sjDhincter 
vesicce  and  inability  to  close  the  urinary  outlet  {true  incon- 
tinence). 2.  The  urine  may  be  passed  involuntarily  during 
sleep  without  any  organic  change  in  the  urinary  appara- 
tus being  discoverable  {noctnrncd  or  active  incontinence, 
Erichsen).  3.  The  urine  may  constantly  flow  away,  in 
consequence  of  the  bladder  being  over-distended  (as  the 
result  of  obstruction  to  the  outflow)  and  capable  of  hold- 
ing no  more  [vetention  with  incontinence,  or  false  inconti- 
nence). This  last  condition  will  be  described  under  Reten- 
tion of  Urine  (p.  736),  and  the  importance  of  recogniz- 
ing that  it  is  one  of  the  nature  of  retention  rather  than 
of  incontinence  cannot  be  too  strongly  insisted  upon. 
Whenever,  therefore,  the  patient  complains  that  he  is 
unable  to  hold  his  water,  or  that  it  is  continually 
dribbling  away,  an  over- distended  bladder  should  be 
suspected,  the  abdomen  examined  for  such,  and  a  catheter 
2iassed. 

Tme  incontinence  of  urine  is  very  rare.  In  males,  it 
may  be  due — 1,  to  a  peculiar  form  of  enlargement  of  the 
middle  lobe  of  the  prostate,  whereby  the  urethra  is 
rendered  patent  instead  of  being  obstructed  as  is  more 
commonly  the  case  in  enlarged  prostate  ;  2,  to  a  like 
patency  of  the  urethra  from  the  projection  of  a  calculus 
;it  the  neck  of  the  bladder  or  from  a  prostatic  calculus ; 
.J,  to  disease  or  injury  of  the  spinal  cord,  implicating  the 
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lumbar  enlargement,  and  inducing  the  bladder  to  become 
so  _  contracted  and  thickened  that  it  cannot  hold  any 
urine.  In  females  it  maj^  be  due— 1,  to  over-dilatation  o'f 
the  urethra,  as  in  extracting  a  calculus  from  the  bladder ; 
2,  to  injmy  of  the  parts  during  parturition ;  and  3,  to 
vesico -vaginal  fistula.  The  treatment  consists  in  removing 
the_  cause,  or  if  this  is  impracticable,  in  rendering  the 
patient's  condition  as  comfortable  as  possible  imder  the 
circumstances  by  a  urinary  convenience. 

Nocturnal  or  active  incontinence  generally  occm's  in 
children,  and  must  be  distinguished  from  the  involuntary 
passage  of  ui'ine  which  is  an  occasional  sj-mptom  of 
thread-worms,  calculus,  long  prepuce,  or  growth  in  the 
bladder.  In  nocturnal  incontinence  proper,  beyond  that 
the  child  wets  his  bed,  no  sign  of  disease  of  any  kind  is 
discoverable.  Treatment.— VvQ&u.-^^osuig  that  the  absence 
of  thi-ead-worms,  calculus,  long  prepuce  and  growth  in 
the  bladder  has  been  determined,  the  treatment  should 
consist  in  tonics,  cold  baths,  and  the  administration  of 
belladonna  in  increasing  doses  till  sjTuptoms  of  belladonna- 
poisoning  appear.  The  child  should  lie  on  his  side,  not 
on  his  back,  and  be  awakened  at  regular  intervals  to  pass 
water.  I  have  found  the  continuous  galvanic  cruTent  of 
service ;  one  pole  should  be  applied  over  the  urinary  centre 
in  the  lumbar  region,  the  other  to  the  perintpiim.  In 
obstinate  cases.  Sir  Henry  Thompson  ad-^-ises  the  applica- 
tion of  a  solution  of  nitrate  of  silver  (10  grains  to  the 
ounce)  to  the  neck  of  the  bladder. 

HiEMATURlA  or  bloody  urine  is  generally  a  sjTnptom  of 
disease  or  injmy  of  the  urinary  organs,  but  may  also 
occur  in  certain  constitutional  conditions,  as  scur%w,  pur- 
pura, the  hsemorrhagic  diathesis,  and  in  some  "fevers. 
When  blood  is  present  in  large  quantities,  the  urine  will 
be  bright  red  or  coffee  or  porter  coloured  ;  when  in  smaller 
quantities,  of  various  shades  of  brown  to  which  the  term 
''  smoky  "  is  applied.  Blood  may  be  simulated  by  lu-atcs, 
indican,  bile,  or  rhubarb  or  other  colouring  matter  whicli 
may  have  been  introdiiced  by  impostors.  The  dark 
greenisli  coloiu-  of  the  urine  which  is  produced  by  the 
absorption  of  carbolic  acid  from  a  wound,  must  not  be 
mistaken  for  blood.  Blood  may  bo  distinguished  by 
blood-globules  being  seen  under  the  microscope  ;  or  by 
the  ozonic  ether  test.  Add  a  few  drops  of  tincture  of 
guaiacum  to  the  suspected  urine,  and  thou  an  excess  of 
ozouic  other,  shake  the  mixtui'c  and  allow  it  to  stand  ;  it 
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will  assume  a  blue  colour  if  blood  is  present.  Albumen 
will,  of  course,  be  detected  in  the  urine  if  blood  is  present 
in  quantity. 

Source  (if  the  Uood. — The  blood  may  come  from — 1,  the 
kidney  or  ureter ;  2,  the  bladder  or  prostate ;  or  3,  the 
urethra.  When  from  the  Iddney  or  ureter  it  may  be  due 
to  («)  injury,  (6)  congestiou  or  inflammation,  (c)  Bright's 
disease,  (rf)  the  administi'ation  of  turpentine  or  the  appli- 
cation of  a  cantharides  blister,  (t)  the  presence  of  a  para- 
.site,  the  Bilharzia  hrematobia,  in  the  pelvis  of  the  kidney, 
(/■)  the  impaction  or  passage  of  a  calculus,  {g)  the 
passing  of  a  catheter  up  the  urethra,  or  (A,)  malignant 
disease.  When  from  the  bladder  or  prostate  it  may  be  due 
to  (a)  injiu-y,  [h)  calculus,  (c)  cystitis  or  prostatitis,  or  ((/) 
villous  or  malignant  growths.  When  from,  the  urethra  it 
may  be  due  to  [a)  injury,  [h]  gonorrhoea  or  chancre, 
(c)  erectile  growths,  {d)  calculus,  (e)  rupture  of  the  corpus 
.spongiosum  in  chordee  or  sexual  intercourse. 

pUignosis. — Blood  from  the  urethra  comes  before  the 
ui'iue,  is  frequently  pure,  and  may  continue  flowing 
between  the  acts  of  micturition.  From  the  bladder  or 
prostate,  it  generally  comes  after  the  urine,  or  the  urine 
contains  more  blood  at  the  end  than  at  the  beginning  of 
rnicturition;  it  is  often  clotted  from  remaining  some 
time  in  the  bladder,  and  the  urine  then  is  of  a  porter-like 
colour.  _  From  the  kidney  it  comes  with  the  urine,  with 
which  it  is  intimately  mixed  (smoky  tn-ine).  The  urine 
may  then  contam  blood-casts  of  the 'renal  tubes,  or  when 
it  comes  from  the  ureter,  fibrinous  casts  of  the  ureter. 

The  treatment  resolves  itself  into  remedying  where 
possible  the  cause  (see  Diseases  of  Kidney,  Bladder,  &c.). 
When  clots  have  collected  in  the  bladder,  they  may  be 
washed  out  with  a  stream  of  water ;  but  when  they  are 
decomposing,  it  may  be  necessary  to  open  the  bladder 
through  the  perinteum  and  remove  them. 

DISEASES  OF  THE  PROSTATE. 

AOTTTE  PROSTATITIS.— f'cH.sps. — Generally  gonorrhcea, 
or  stricture  of  the  urethra;  less  frequently  cystitis,  im- 
pacted calculus,  and  passage  of  instruments.  "  Occasion- 
ally in  gouty  suljjects  it  appears  to  occur  idiopathically. 
Symiitoms. — Micturition  is  frequent,  and  attended  with 
pain,  especially  at  the  end  of  the  act ;  there  is  throbbing 
and  continuous  pain  in  the  perinasum  and  neck  of  the 
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bladder,  and  pain  during  defcocation.  T^Tien  examined 
by  the  finger  in  the  rectum,  the  prostate  is  found  hot, 
s-woUen,  and  jjaiufvil,  and  the  passage  of  a  catheter 
causes  great  pain.  The  febrile  disturbance  which  accom- 
panies it,  is  perhaps  ushered  in  by  rigors.  Terminations. 
— Eesolution,  abscess,  or  chronic  inflammation.  Treat- 
ment.— Six  or  more  leeches  to  the  perinfeum ;  hot  hip- 
baths ;  hot  poultices  to  the  perinseum  ;  and  a  purgative  at 
the  onset,  followed  by  alkaline  medicines.  A  catheter  is 
only  to  be  passed  if  there  is  retention  of  urine. 

Abscess  of  the  prostate  is  generally  preceded  by 
acute  inflammation  ;  but  chronic  abscess  may  be  produced 
by  catheterism  in  chronic  enlargement  of  the  organ. 
Acute  abscess  may  be  suspected,  when  in  the  com-se  of 
acute  i^rostatitis  rigors  and  retention  of  urine  sujieiwene. 
Fluctuation  can  at  times  be  felt  through  the  rectum,  but 
the  abscess  is  generally  first  discovered  on  passing  a 
catheter  for  the  relief  of  the  retention  of  urine,  when  a 
quantity  of  pus  escapes  from  the  urethi-a.  At  times  the 
abscess  may  burst  into  the  rectum  or  perinfeum.  Treat- 
ment.— Free  incision  in  the  middle  line  of  the  periuceum 
to  let  out  the  pus.  When  the  pus  forms  around  the 
prostate  instead  of  in  its  substance,  a  periprostatic. 
abscess  is  said  to  have  occuiTed.  The  cause,  s^nnptoms. 
and  treatment  are  similar. 

Chronic  prostatitis  generally  occurs  as  a  sequel  to  the 
acute.  The  symptoms  are  similar  but  of  much  less  inten- 
sity; and  there  is  a  glairy  discharge  with,  sometiuies,  a  drop 
or  two  of  blood  in  it.  The  urine  is  cloudy  and  contains  pus 
and  prostatic  casts.  Nocturnal  emissions  are  frequent.  If 
the  inflammation  is  not  relieved  cystitis  may  follow,  and 
the  bodily  and  mental  health  become  seriously  impaired. 
Treatment. — Blisters  to  the  perinneum,  gentle  laxatives, 
tonics  especially  ii'on,  change  of  air  or  a  sea  voyage,  sea- 
bathing, a  generous  diet,  and  the  avoidance  of  stimulants, 
horsc-oxercisc  and  sexual  indulgence.  The  ap]ilic:ition  of 
nitrate  of  silver  to  the  prostatic  urctlira  is  rocommonded 
by  some  Surgeons  when  there  ai'c  nocturnal  omissions. 

IlYPERTiioriiY,  or  chronic  enlargement  of  the  prostate, 
must  be  carefully  distinguished  from  the  enlargement 
duo  to  inflainination.  It  seldom  occurs  under  the  ago  of 
fifty  or  sixty,  and  is  a  ctnnmou.  though  not  an  invari;iblo, 
disease  of  old  men.  It  may  bo  due  to  liypertrojihy  of 
all  the  tissues  forming  the  prostate ;  or  the  glandular, 
muscular,  or  fibrous  tissue  onl)'  may  bo  affected,  then 
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often  forming  distinct  masses  in  tiie  substance  of  the 
organ.  The  enlargement  may  involve  the  whole  prostate, 
or  may  he  confined  to  one  or  other  of  the  lateral  lobes  or 
to  the  so-called  middle  lobe.    The  causes  are  not  known. 

The  effects  of  chronic  enlargement  of  the  prostate  are 
very  serioiis  when  the  out-flow  of  urine  is  impeded, 
similar  changes  occurring  in  the  bladder,  ureters  and 
kidneys  as  described  under  strictui'e.    The  bladder  behind 


Fig.  260. — Enlargement  of  tlie  middle  lobe  of  the  prostate. 
(St.  Bartholomew's  Hospital  Museum. ) 

the  enlargement  forms  a  pouch  in  which  some  urine  may 
remain,  after  each  act  of  micturition,  unexpelled,  and 
there,  mixed  with  pus  and  mucus  from  the  walls  of  the 
inflamed  bladder,  i^ndergo  decomposition,  probably  owing 
to  the  action  of  micro-organisms,  the  urea  being  converted 
into  carbonate  of  ammonia,  and  the  phosj^hates  in  con- 
.sequence,  precipitated. 

_  Hipajdoins. — Increased  frequency  of  micturition,  espe- 
cially at  night ;  inability  to  propel  the  stream  to  the  same 
distance  as  formerly,  owing  to  the  muscular  fibres  of  the 
bladder  being  involved  in  the  disease ;  and  difficulty  in 
cominencing  the  act.  Later,  the  bladder  is  imperfectly 
emptied ;  _  the  retained  urine  becomes  ammoniacal  and 
alkaline  in  re-action  ;  cystitis  is  set  up,  and  retention  of 
urine  may  finally  occur. 

DuKjnosis. — These  symptoms  may  depend  upon  cau,sea 
other  than  enlarged  prostate.    It  'is  only  by  a  physical 
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examination  that  the  nature  of  the  disease  can  be  accu- 
rately made  out.  On  introducing  the  finger  into  the  rectum 
the  i^rostate  is  felt  enlarged,  unless  the  middle  lobe  only 


r- 

Fig.  261. — Coudee  catheter. 

is  involved.  On  passing  a  catheter  no  obstruction  is  met 
with  in  the  urethra  ;  i.e.,  the  catheter  passes  .six  or  seven 
inches  without  meeting  with  any.  and  then  has  to  be  well 
depressed  before  it  can  be  made  "to  enter  the  bladder.  Or 


Fig.  202. — Bi-coiidue  catheter. 

an  ordinary  catheter  may  not  be  long  enough  to  enter  the 
bladder,  and  a  prostatic  catheter  may  have  to  be  used. 

Treatment. — In  the  early  stages,  as  long  as  the  bladder 
can  be  completely  emptied  by  the  patient's  own  efforts, 
the  treatment  should  be  directed  to  impro^dngthe  "-eueral 
health.    If  it  is  foimd,  after  urine  has  been  passed,  that  the 
bladder  still  retains  some  ounces,  then  catheterization  must 
be  commenced.    A  soft  catheter,  or,  when  the  middle  lobe 
is  enlarged,  a  coudee  or  bi-coudue  (Figs.  261,  262),  should 
be  used  at  regular  intervals,  and  any  cystitis  which  may 
exist  should  be  treated    as  already  described.    As  the 
disease  advances  the  passage  of  the  catheter  may  cause 
a  very  irritable  condition  of  the  bladder.    Under  such 
circumstances  it  becomes  a  question  whether  the  bladder 
should  be  tapped  above  the  pubes,  and  a  cannula  kept 
permanently  m ;  or  whether  an  incision  in  the  middle 
line  of  the  iierinrcum  sliould  be  made  to  drain  the  bladder. 
I  prefer  the  latter  method.    When  retention  occurs,  and 
it  cannot  bo  relieved  by  a  catheter,  the  bladder  must  be 
tapped  above  the  j^ubes.    Recently  the  obstruction  has 
been  overcome  by  punching  out  a  piece  of  tlie  pro.-^tate 
with  an  instrument  invented  for  the  piu-]iose,  by  boring 
a  new  channtil  with  tlio  galvano-cautery,  and  by  ojieniiig 
the  bladder  above  Ihc  pulics  and  rcinoving  with  tlio  knife 
or  cautery  the  obstructing  portion  of  the  middle  lobe. 
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Sufficient  trial,  however,  has  not  yet  been  given  to  these 
jjhms  to  pronounce  an  oj^inion  on  their  merits. 

Tubercle  of  the  thostate  may  occur  in  the  course 
of  general  tiiberciilosis,  or  in  connection  with  tubercular 
disease  of  the  genito-nrinary  tract.  It  gives  rise  to  in- 
Hammation,  and  sometimes  suppuration,  in  or  about  the 
organ  ;  but  its  diagnosis  will  depend  on  the  presence  of 
tubercle  in  other  parts,  as  the  testicle,  bladder,  vesiculas 
seminales,  etc. 

ML'llignais^t  disease. — Carcinoma  in  the  old,  and  sar- 
coma in  the  3'oung,  may  occur  in  the  prostate,  but  both 
are  rare.  Pain,  increased  frequency  in  micturition,  with 
passage  of  blood,  often  pure,  at  the  end  of  the  act ;  the 
presence  in  the  urine  of  shreds  of  the  growth  ;  the  detec- 
tion in  the  rectum  of  a  swelling  of  the  prostate  of  unequal 
consistency  and  of  rapid  growth  ;  enlargement  of  the  lum- 
bar and  often  also  of  the  inguinal  glands ;  and  wasting 
and  cachexia,  are  the  symptoms  by  which  it  may  be 
known.  The  Ircatment  can  only  be  palliative;  i.e., 
morphia  to  subdue  pain,  astringents  to  check  hremor- 
rhage,  and  catheterization  or  supra-pubic  puncture  to 
relieve  retention. 

Pkostatic  cvix'ULI  are  often  found  in  abundance  in 
the  prostate  of  old  men  in  the  form  of  small,  brown, 
seed-like  bodies.  They  are  composed  of  phosphates,  with. 
a  little  carbonate  of  Hme  and  a  large  proportion  of 
anirnal  matter,  and  are  believed  to  be  formed  Ijy  the 
inspissation  of  the  prostatic  secretion,  and  the  snlisequent 
deposit  upon  it  of  the  earthy  salts.  Usually  they  give 
rise  to  no  symptoms  ;  but  occasionallj^  one  or  more  encroach 
upon  the  urethra,  and  may  attain  such  a  size  as  to  project 
into  the  bladder,  then  causing  painful  and  frequent  mic- 
tiu-ition,  involuntary  erections  and  escape  of  semen,  or 
perhaps,  retention  or  incontinence  of  urine.  A  gratino- 
sensation,  but  no  true  ring,  may  be  elicited  on  the  passage 
of  a  sound.  At  other  times  the  calculi  may  escape  into 
the  bladder  and  there  collecting  in  considerable  numbers 
give  rise  to_  symptoms  of  stone.    Moreover,  one  or  more 

may  bo  periodically  passed  by  the  urethra.  Treatment.  

TJnlcss  the  symptoms  arc  severe,  the  calculi  are  bettor  loft 
alone ;  but  .should  they  attain  a  large  size,  or  give 
rise  to  retention,  _&c..  they  should  bo  removed  through  a 
median  incision  in  the  porinreimi.  Extraction  by^'tho 
urethral  forceps  is  not  likely  to  succeed  ;  but  there  is  no 
harm  in  trying,  if  all  gentleness  is  used.    Where  they 
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have  collected  in  the  bladder  they  may  be  washed  out 
by  Bigelow's  evacuator. 

DISEASES   OF   THE  L'EETIIKA. 

Simple  iiiiETnRiTis,  or  inflammation  of  the  urethra  of 
a  non-si^ecific  character,  may  be  due  to  injury,  catheteri- 
zation, gout,  the  irritation  of  worms,  the  abuse  of  alcohol, 
or  contact  with  leucorrhoeal  discharges.  Signs. — Simple 
inflammation  of  the  urethra  is  attended  with  a  catan-hal, 
and  at  times,  by  a  muco-purulent  discharge,  and  except 
in  the  mildest  forms,  it  cannot  always,  without  taking 
into  account  the  historj'  of  the  case,  be  distinguished  from 
gonorrhoea.  Like  the  latter  affection  it  may,  though 
mucli  moi'e  rarelj^,  be  complicated  hj  cystitis,  prostatitis, 
ei^ididymitis,  nephritis,  synovitis,  and  oi^hthalmia.  The 
treatment  is  similar  to  that  for  gonorrhoea. 

GoNOEEHCEA  is  an  infective,  and  probably  specific  in- 
flammation, attended  with  a  muco-purulent  discharge.  In 
the  male  it  is  most  common  in  the  urethra,  in  the  female 
in  the  vagina  and  about  the  vulva ;  but  it  may  attack 
any  mucous  membrane  exposed  to  contagion. 

Came. — In  the  male  it  is  nearly  always  due  to  direct 
contagion,  and  in  the  female  it  is  also  commonly  con- 
tracted in  this  way  ;  but,  in  the  female,  it  may  possibly 
be  developed  de  novo  by  want  of  cleanliness  and  the  de- 
composition of  retainied  and  foul  discharges. 

Pathology. — Gonorrhoea  is  by  manyregarded  as  a  specific 
and  infective  inflammation,  in  that  it  has  a  distinct  incu- 
bative period,  is  highly  contagious,  extends  along  the 
mucous  tracks  it  attacks,  and  may  secondarily  affect  the 
fibrous  tissues  of  the  body  generally,  as  in  gonorrhccal 
rheumatism  and  sclerotitis,  and  in  that  the  micro-organism 
(gonococcus),  found  in  the  discharges  after  gelatine  culti- 
vations to  four  generations,  will  set  ujd  a  similar  in- 
flammation in  an  J'-  mucous  membrane  to  which  it  is 
applied.  In  the  male,  gonorrhea  Tisually  begins  in  tln' 
mucous  membrane  of  the  fossa  navicularis,  and  if  allowed 
to  run  its  coiu'se,  extends  backwards  along  the  urcthrn. 
and  thence  may  spread  to  the  jn-ostate,  bladder,  and 
testicle.  In  the  female,  it  usually  begins  about  the  vulva 
whence  it  may  extend  to  the  vagina  and  more  rareh*  to 
the  urethra,  bladder,  and  uterus. 

iSjjmpioins. — (lonorrho'a  is  generally  divided  into  thi'co 
stages.    In  the  Jirst  stagr,  usuallj-  lasting  from  a  few  days 
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to  a  -u'eekj  there  is  some  itcliiug  about  the  external  meatug 
followed  by  a  yellowish-white  discharge.  In  the  second, 
or  acute  stage,  there  is  great  pain  on  urination,  a  thick 
yellowish-green  discharge,  and  redness  and  swelling  aboiit 
the_  lips  of  the  meatus.  In  the  third  or  chronic  stage, 
which,  when  prolonged,  is  kno-«m  as  gleet,  the  discharge 
becomes  thin  and  watery,  and  there  is  no  longer  pain  on 
urination. 

The  trecdment  varies  according  to  the  stage  of  the  disease. 
Generally  it  may  be  said  that  at  the  onset  a  smart  piu-ge 
should  be  given,  and  the  bowels  subsequently  kept  slightly 
relaxed  by  saline  aperients  ;  whilst,  throughout  its  course, 
stimulants  of  all  kinds  must  be  withheld,  demulcent 
drinks  freely  taken  to  diliite  the  urine,  the  parts  kept 
scrupulously  clean,  the  testicles  worn  in  a  suspensory 
bandage,  and  active  exercise  and  exposure  to  cold  and 
wet  avoided.  In  the  first  stage  the  so-called  abortive 
treatment  is  often  successful.  It  consists  in  the  use  of 
astringent  injections,  and  the  internal  administration  of 
such  drugs  as  copaiva,  cubebs,  or  sandal  oil.  An  excellent 
plan  is  that  suggested  by  Mr.  Cheyne  of  passing  a  bougie 
composed  of  iodoform,  oil  of  eucalyptus,  and  oil  of  theo- 
broma,  into  the  urethra  after  the  patient  has  passed 
water,  and  allowing  it  to  dissolve  there,  and  subsequently 
injecting  freely  with  a  lotion  of  sulpho-carbolate  of  zinc. 
The  bougie  should  be  repeated  if  necessary.  In  this  way 
the  disease  may  often  be  cured  in  a  few  days.  In  the 
secojid  stage  most  Surgeons  recommend  a  soothing  plan  of 
treatment,  merely  keeping  the  bowels  relaxed,  and  giving 
such  medicines  as  hyoscyamus,  bicarbonate  of  potash,  &c. 
Unless,  however,  the  inflammation  is  very  intense,  injec- 
tions of  sulpho-carbolate  or  sulphate  of  zinc,  or  of  tannic 
acid,  may  be  safely  used  and  will  greatlv  lessen  the  duration 
of  the  disease.  In  the  tliird  stage,  astringent  injections, 
combined  with  the  internal  use  of  copaiva,  cubebs,  or 
sandal  oil  are  indicated.  This  stage  is  often  very  difficult 
to  cure,  and  where  one  remedy  or  injection  fails,  another 
must  be  tried.  The  passage  of  a  full-sized  bougie  is  at 
times  of  much  service.  Spring  bougies  coated  with 
thalhn  have  been  lately  highly  recommended. 

Co.Mi'LicATioxs  OF  Gi oxoiiRiia-; A.  —  Complications  of 
some  kmd  generally  occur  during  an  acute  attack  of 
gonorrhrx'a.  They  may  be  conveniently  classified  accord- 
ing as  they  depend  upon  A.  The  local  inflammation 
oj  the  %irdhra~\,  balanitis;  12,  chordee  ;  3,  phimosis; 
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4,  paraplimiosis;  5,  lacunar  and  perinreal  abscess;  0,  reten- 
tion of  urine;  7,  warts  ;  8,  strictui-e  ;  9,  induration  of  the 
penis  (rare).  B.  The  extension  of  the  inflammation  alono 
the  gemto-urinary  mucous  memhrane—1,  prostatitis- 
2,  cystitis  ;  3,  Gowperitis  ;  4,  epididjnnitis  ;  5,  pyelitis  and 
nephritis  (veiy  rare)  C.  The  extension  of  the  i'/fammation 
to  fhe  hjmphatusofthe  urethra-l,  lymphangitis;  2,  bubo; 
and  3,  blood-poisomng.    D.  The  local  hwrnlation  of  dis- 


tant  mucous  membranes  with  the  discharge~l,  gonorrheal 
conjunctmtis  ;  2,  nasal  catarrh;  and,  3,  catarrhal 
inflammation  of  the  rectum.  E.  The  absorption  In,  the 
blood-vessels  of  the  septic  producfs-l,  gonoirhceal  rheuma- 

TlSm  •     V     rrr>-r>/-ti.i.l-.^^fil     ^,-.1  T  ^ 


tism,  2,  gonorrhccal  sclerotitis;  and,  3,  septiccemia  and 
pyremia  Uf  these  complications,  some  are  exceedingly 
rare,  whilst  others,  as  balanitis,  chordee,  rihimosis,  pard- 
phvmmis,  epiclidym.itis,  bubo,  and  stricture  are  common 
Most  of  these  complications  are  described  under  disea^^es 
ot  the  various  organs  in  other  parts  of  the  book.  Here  a 
short  account  of  the  following  only  will  be  given. 

Balais^tis,  or  inflammation  of  the  glans  penis,  often 
occurs  m  gonorrhea.  The  glans  is  red  and  swollen, 
01  a  bright  red  colour,  and  often  excoriated.  C'leanhne'^s 
and  astringent  lotions  are  all  that  is  necessary. 

Chordee  or  painful  erection  of  the  penis,  is  veiw 
cornmoii  m  gonorrhoea.  It  is  generally  believed  to  depend 
on  the  inflammatory  products  m  and  around  the  urethi-a 
preventing  the  corpus  spongiosum  from  becoming  dis- 
tended equally  with  the  corpora  cavernosa.  Henc'e,  the 
downward  cuiwe  that  the  penis  takes  when  erect.  Some 
however,  attribute  it  to  .spasm  of  the  urethral  muscle*' 
It  occurs  chiefly  at  night-time  when  the  patient  is  warm 
m  bed,  and  greatly  disturbs  his  rest.  The  treatment  con- 
sists in  the  adminstration  of  such  sedatives  as  bromide  of 
potassium  or  of  camphor  and  opium  in  the  form  of  a  pill 
or  suppository,  and  the  local  application  of  cold,  or  a  hot 
bath  before  going  to  bed. 

CoAvrEiiTTis,  or  inflammation  of  Cowpcr's  irlands.  some- 
times occurs,  and  then  usually  late  in  the  second  stag-o  of 
gonorrhoea.  It  may  be  known  by  the  formation  "of  a 
painful_ swelling  on  one  or  both  sides  of  the  middle  line  of 
the  porinaiurn.  The  swelling,  at  first  hard,  subsequently 
becomes  soft  and  flnctuating  as  ]uis  forms.  It  may  bo 
distinguisliod  from  ordiiiary  perina'al  ab.scoss  by  its  oue- 
sulod  position.  Treatment'.— Wnrmih.  to  the  porinajum, 
and  when  suiipuration  hiis  occurred,  a  free  incision. 
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TA-MniAxoiTis  AND  BUBO.— The  inflamed  lymphatic 
vessels  apjiear  as  red  streaks  runuing  along  the  dorsum  oi: 
the  penis  to  the  inguinal  glands,  the  penis  itself, 
especially  the  gians,  being  swollen,  turgid,  and  dusk}' 
red  in  colour.  It  may  terminate  iji  suppuration  of  the 
inguinal  glands,  or  even  in  blood-poisoning.  In  the 
ordinary  yuuorrlueal  bubo,  inflamed  lymphatics  are  not 
as  a  rule  visible  on  the  penis,  and  the  inflammation  which 
may  occur  both  in  and  around  the  gland  generally  termi- 
nates without  suppuration.  Treatvu'nt.— Rest,  and  atten- 
tion to  the  bowels,  is  all  that  is  usually  required.  If 
however,  suppuration  threatens,  hot  linseed  poultices  and 
fomentations  must  be  applied,  and  a  free  incision  in  a 
vertical  direction  made  as  soon  as  pus  forms. 

Stricture  of  the  Urethra. 

True,  or  organic  stricture  0¥  the  xjkethra  is  -i 
permanent  narrowing  of  the  canal  at  one  or  more  spots 
due  to  disease,  injury,  or  congenital  defect.  A  temporarv 
narrowing  of  the  urethra  may  also  occur  from  spasm  of 
the  muscular  tissue  surrounding  it,  or  from  congestion 
of  its  lining  membrane,  conditions  to  which  the  terms 
spasmodic  and  conrjestive  stricture  are  sometimes  applied 
buch,  however,  seldom  occur  without  the  co-existence  of 
organic  stricture.  Obstruction  of  the  urethra  by  a  calculus 
an  enlarged  prostate,  or  by  pressure  from  without,  as  from 
an  abscess  or  fractured  pelvic  bone,  should  not  be  spoken 
01  as  strictiu'e.  ^ 

Cciusecmd  formation  of  stridure.—A.  stricture  is  generally 
the  result  of  chronic  inflammation,  such  as  a  neoiected 
gonorrha'a  or  gleet,  or  more  rarely,  a  simple  urethritis 
in  such  cases  the  mucous  and  sub-mucous  tissue  become 
mfaltrated  with  inflammatory  products,  which  are  ulti- 
mately  organized  into  fibrous  tissue;  aud  this  a^ain 
slowly  contracts,  narrowing  the  canal.  More  rarefv  'i 
stricture  may  be  caused  by  the  contraction  of  a  cicatrix 
following  laceration  or  rupture  of  the  urethra,  in-oduced 
by  iniury  inflicted  either  from  within  by  the  careless 
passage  oi  instruments  or  the  use  of  too  strono. 
tions,  or  from  without  by  kicks,  falls,  etc.,  on  the  peri- 
meum.  Occasioiially  it  may  be  due  to  the  contraction  oF 
the  cicatrix  following  a  urethral  chancre.  In  some 
instances  no  cause  can  be  ascribed.  A  few  cases  are 
congenital.  ^ 
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Varieties.— Ovganic  strictures  have  been  divided  (1) 
according  to  their  cause,  into  idiopathic  and  truumaiic  ; 

(2)  according  to  their  anatomical  appearances,  into  linear, 
annular,  irregular  or  tortuous,  Iridic  or  pacldhread,  and 
tunnelled,  terms  which  sufficiently  explain  themselves ; 

(3)  according  to  whether  an  instrument  can  or  cannot  be 
passed,  into  permeaUe  and  impermeuhle ;  (4)  according  to 
their  behaviour,  into  simple,  sensitive  or  irritable,  lind 

contractile  or  recurring ;  and 
(o)  according  to  their  struc- 
tm-e  into  fibrous,  elastic,  and 
cartilaginous. 

Situation. — Stricture  may 
occm-  in  any  part  of  the 
urethra  save  the  prostatic. 
It  is  generally  said  to  be 
most  common  in  the  bulb- 
ov;s  part  of  the  spongy 
jjortion,  but  Otis  and  others 
maintain  that  it  is  most 
often  found  in  the  anterior 
2)art  of  the  urethra,  and 
that  what  have  been  con- 
sidered deep  strictiu-es  are 
only  sj^asmodic  conditions 
consequent  upon  the  reflex 
irritation  of  the  true  stric- 
tiu-e  in  front.  In  the  penile 
portion  of  the  urethra 
strictures  are  usually  mul- 
tix)le. 

llesults.  — '\^Tien  a  stric- 
ture, or  indeed  any  me- 
chanical obstruction  to  the 
free  Jlow  of  lu-ine  from  the 
bladder,  such  as  a  long  pre- 
puce, an  enlarged  jn'ostatc, 
a  narrow  meatus,  &c.,  has 
existed  some  time,  serious 
structural  changes  (Fig.  263)  occur  in  the  luiuary  ai)]ia- 
ratus  on  the  jiroximal  side  of  the  lesion,  i.e.,  in  1,  the 
urethra  behind  the  stricture ;  2,  the  bladder ;  3,  the 
ureters;  and  -1,  the  kidneys.    Thus: — 

1.  The  urethra  behind  the  stricture  becomes  dilated, 
and  ulceration  may  occur  leading  to  jierforation,  ruinary 


Fio.  20.3.— The  ell'ects  of  ol)- 
stniction  to  tlie  outflow  of 
urine  from  the  bladder  on  the 
urinary  apparatu.s. 
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abscess  and  fistula  ;  or  rupture  may  take  place  suddenly 
during  straining,  and  be  followed  by  extravasation  of  urine. 

-.  The  hludder,  in  consequence  of  its  efforts  to  exjiel 
the  urine,  becomes  thickened  from  hypertrophy  of  its 
muscular  coat.  The  mucous  membrane  may  become  in- 
ilamed  and  thickened ;  or  owing  to  the  pressure  of  the 
urine  may  be  protruded  through  the  muscular  fasciculi, 
forming  sacculi,  in  ■which  stale  rmue  may  collect  or  a 
calculus  form. 

o.  The  urders  become  dilated,  their  muscular  coats 
hj73ertrophied,  and  their  lining  membrane  sometimes 
inflamed. 

4.  The  kidneys  become  disorganized,  in  part  from  the 
backward  pressure  of  the  retained  urine  and  in  part 
from  the  spread  of  inflammation  from  the  bladder  up 
the  ureter  to  the  pelvis.    See  Diseases  of  Kidneys,  p.  673. 

Symptoms. — A  gleetj^  discharge,  increased  frequency  of 
micturition,  and  perhaps,  some  jjain  in  the  act,  twisting 
or  forking  of  the  stream,  or  the  escape  of  a  few  drops  of 
urine  after  the  stream  has  ceased,  are  early  signs  of 
strictiu'e.  Then  the  stream  gets  gradually  smaller,  and  is 
passed  with  increasing  difficult}^  and  straining  till  finally 
the  mine  may  only  be  voided  drop  by  drop,  or  complete 
retention  may  set  in.  In  some  instances  an  attack  of 
retention  is  the  first  sign  of  the  disease.  In  neglected 
cases  the  straining  may  produce  piles  or  prolapse  of  the 
rectum ;  or  cystitis  may  be  set  up  and  the  urine  become 
ammouiacal  and  turbid  from  the  X'resence  of  pns  and 
mucus  ;  or  the  bladder  may  become  over-distended,  and 
the  urine  dribble  involuntarilj^  away.  This  condition  of 
over-flow  should  be  carefully  distingmshed  from  incon- 
tineiii-e  (see  p.  707).  At  first  there  are  usually  no  con- 
stitutional symptoms ;  but  as  the  obstruction  begins  to 
tell  on  the  bladder  and  kidneys,  dj'speptic  troubles  are 
developed ;  the  patient  loses  weight,  his  countenance 
becomes  anxious,  he  suffers  from  chilliness  and  occasional 
rigors,  from  pain  in  the  loins,  and  later,  from  feverish 
attacks  and  unmistakable  signs  of  kidney  mischief.  Thus 
a  stricture  which  in  itself,  if  kept  properly  dilated,  is  not  a 
serious  disease,  becomes  so  when  neglected  and  chronic 
bladder  and  kidney  trouble  is  allowed  to  be  set  up.  It 
may  then  end  fatally  from  an  intercurrent  attack  of 
acute  cystitis  or  nephritis,  or  from  extrav;i.sation  of  urine 
and  its  consequences  occurring  during  an  attack  of 
retention. 
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A  dicif/nosis  can  only  be  made  with,  certainty  by  ex- 
amining the  urethra  with  instruments.  First  take  a 
No.  8  or  9  black  bougie  or  catheter  and  if  this  passes 
easily  try  successively  larger  sizes  till  the  obstruction  is 
met  with.  If  on  the  other  hand  it  will  not  pass,  try  a 
smaller  bougie  till  one  is  found  that  will  go  into  the 
bladder.  If  the  obstruction  to  the  passage  of  the  bougie 
is  met  with  within  six  inches  of  the  meatus,  a  strictui-e 
exists ;  but  if  it  is  further  than  this  the  case  is  one  of 
enlarged  i^rostate.  Do  not  mistake  the  catching  of  the 
end  of  the  bougie  in  a  lacuna  or  at  the  triangular  ligament, 
or  the  spasm  that  may  be  present  on  the  lirst  ti'ial  for  a 
stricttu'e.  Having  discovered  the  stricture,  measure  the 
distance  from  the  meatus  on  the  catheter  or  bougie,  Next 
pass  a  bulbous  stem  (Fig.  261)  through  the  strictui-e,  and 


Fig.  264. — Bulbous  stem. 


then  withdraw  it,  noting  on  the  stem  where  the  bulb  is 
caught  in  the  act  of  withdrawal.  This,  when  compared 
with  the  distance  noted  on  the  catheter,  will  indicate  the 
length  of  the  stricture.  In  the  same  way  the  existence 
of  other  strictures  can  be  discovered.    The  calibre  of 


Fig.  265. — Otis'  uretlnometer. 


the  strictiu'e  may  be  measured  hy  Otis'  urethrometer 
(Fig.  26q). 

The  method  of  passln;/  a  hougie  or  catheter  can  be  much 
better  learnt  by  five  minutes'  practice  than  by  any  written 
instructions.  Hero  only  the  general  rules  for  passing 
such  will  be  given.  1.  Carefully  examine  the  instru- 
ment to  see  that  it  is  quite  clean,  jierfectly  smooth,  not 
defective  in  any  part,  and,  in  the  case  of  a  catheter,  that 
it  is  pervious,  in  order  to  avoid  n^spoctively  the  dangers  of 
septic  infection,  laceration  of  the  urethral  :nucous  mem- 
brane, the  breaking  oft'  of  the  end  of  the  catheter  in  tln^ 
stricture,  and  the  annoyance  of  iinding  that  when  the 
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catheter  has  beon  passed  it  is  choked  and  urine  will  not 
flow  through  it.  2.  "Warm  and  oil  the  instrument;  a 
cold  catheter  is  unpleasant  to  the  2:)atient  and  tends  to 
produce  spasm ;  an  unoiled  catheter  does  not  glide  easily 
along  the  urethra.  3.  Place  the  patient  in  the  recumbent 
position  if  instrumentation  is  to  be  practised  for  the  first 
time  lest  faintness  be  produced.  In  old  standing  cases, 
where  the  urethra  is  callous,  the  patient  may  stand  with 
his  back  against  a  wall.  4.  Pass  the  instrument  with 
the  greatest  gentleness  and  use  no  force. 

The  difficulties  that  may  he  met  with  inpassing  an  ■instru- 
ment are — 1.  The  point  may  catch  in  a  lacima  or  fold  of 
mucous  membrane.  This  is  best  avoided  by  keeping  the 
point  at  first  on  the  floor  of  the  iirethra.  2."^ It  may  hitch 
■\A-here  the  urethra  passes  through  the  triangular  ligament. 
.Should  it  do  so  withdraw  it  a  little,  and  direct  the  point 
against  the  roof  of  the  lu-ethra.  3.  It  may  enter  a  false 
passage.  This  may  be  known  to  have  occurred  by  (a)  the 
handle  being  deflected  from  the  middle  line,  {h)  by  the 
catheter  being  felt  to  be  out  of  the  right  passage  by  the 
finger  in  the  rectum,  (t)  by  free  bleeding  if  the  false 
passage  is  recent,  [d)  by  no  urine  escaping,  (e)  by  the 
point  not  moving  freely  as  it  does  when  in  the  bladder. 
The  formation  of  a  false  passage  may  be  prevented  by 
using  no  force ;  and  entering  an  old  one  may  be  avoided 
by  directing  the  point  of  the  instrument  along  the  wall 
of  the  urethi'a  opposite  to  that  in  which  the  opening  into 
the  false  passage  is  situated. 

Tlte  local  und  constitutional  effects  tltat  occasionally 
fiilhnv  the  introduction  of  instruments. — Among  the  local 
eff'erfs  may  be  mentioned— 1,  hfomorrhage  ;  2,  false  pas- 
sage ;  ri,_  abscess;  4,  extravasation  of  urine,  and  5,  in- 
flammation of  the  prostate,  testicle  or  bladder.  Among 
the  ciuistitutional  effects— \,  syncope;  2,  rigors;  3,  urethral 
fever ;  4,  suppression  of  urine ;  and  5,  pva;>mia.  Local  effects 
—I.  Hr  emoi'rhage  may  be  due  to  laceration  of  the  mucous 
membrane  of  the  urethra  by  the  careless  passage  of  the 
instrument,  or  to  congestion  of  the  urethra  in  the  neigh- 
boui-hood  of  the  stricture ;  in  either  of  these  cases  the 
blood  may  flow  on  the  removal  of  the  catheter,  the  point 
oi'  which,  moreover,  will  be  blood-stained.  Ha^mori'hage, 
however,  may  come  from  the  kidney,  consequent  upon 
reflf^x  congestion  due  to  the  irritation" of  the  neck  of  the 
bladder  by  the  catheter.  The  blood  will  then  only  appear 
in  the  urine  after  some  time  has  elapsed  (see  /fa^'mnluria 
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p.  708).  2.  A  false  i^assage  may  be  produced  bj' using 
too  mucli  force,  or  by  applying  force  in  the  wrong  direc- 
tion. It  is  known  to  have  been  made  by  the  catheter  being 
felt  to  slip  suddenly  onwards,  by  the  handle  deviating 
from  the  middle  line,  by  the  point  being  felt  out  of  the 
urethra  by  the  finger  in  the  rectum,  and  by  the  patient 
complaining  of  severe  pain.  The  catheter  shoiild  be  at 
once  withdrawn  and  not  passed  again  for  a  week  or  more 
to  allow  the  wound  to  heal.  3.  Abscess,  4.  extravasa- 
tion of  urine,  and  5.  inflammation  of  the  prostate,  testicle 
and  bladder  require  no  comment  here.    Gmeral  effects. — 

1.  Syncope  occasionall}'  occurs  on  the  fii'st  passage  of  a 
catheter.  It  is  best  avoided  by  passing  the  instrument 
with  the  patient  in  the  recumbent  j^osture.  2.  The  rigors 
which  sometimes  follow  the  first  introduction  of  an  in- 
■strument  appear  to  depend  upon  some  nervous  shock,  and 
may  occur  where  all  gentleness  has  been  employed  and 
no  local  injury  whatever  has  been  inflicted.  3.  IJrethi'al 
fever  is  most  frequent  in  old  jDcople  and  may  supervene 
within  a  day  or  two  of  the  first  catheterization.  It  begins 
with  rigors  followed  by  high  fever,  and  usually  termi- 
nates in  a  few  days  with  jirofuse  sweating.  Occasionally, 
however,  it  may  end  fatally,  in  which  case  there  is  nearly 
always  some  chronic  kidney  disease  discovered  at  the  au- 
topsy. Sir  Andrew  Clark  has  recently  called  attention  to 
the  possible  occurrence  of  death  after  the  passage  of  an 
instrument  in  old  men  without  any  kidnej'  or  bladder 
trouble  to  account  for  it.  4.  "\^^lere  sujipression  of  mine 
has  been  observed  there  has  always  been  some  pre-exist- 
ing kidney  mischief.  5.  Pyremia  is  rare,  but  has  occa- 
sionally been  noted. 

The  treatment  of  organic  stricture  resolves  itself  into 
restoring  the  patencj'  of  tlic  urethra  by  causing  the  ab- 
sorption and  destruction  of  the  inflammatory  or  cicatricial 
material  producing  the  obstruction,  and  subsequently  pre- 
venting recontraction.  The  methods  employed  for  re- 
storing the  patency  of  the  urethra  are  1  :  Sloiv  dilaiation. 

2.  Hajiid  (lilatation,  3.  Forcible  dilaiatioii  or  spJiUiug. 
1.  Division  of  the  stridiire  from  mithin  (internal  lu'cthro- 
tomy).  5.  Division  of  the  stricture  from  trithout  (external 
urethrotomy).  G.  Destruction  of  the  stricture  hy  caustics. 
7.  Electrolysis.  Treatment  by  caustics  may  be  said  to 
liavo  now  become  ob.solete,  and  will  not  bo  further  rc- 
I'crred  to.  Of  the  otlicr  methods  slow  dilatation  is  no 
doubt  the  simplest  and  safest,  and  is  the  one  that  in  the 
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large  majority  of  cases  should  be  used.  Where,  however, 
time  is  an  object,  or  the  stricture  cannot  be  dilated  by  the 
slow  method  beyond  the  size  of  a  No.  4  or  o  catheter,  or 
severe  constitutional  or  local  symptoms  are  set  up  on  each 
occasion  that  a  catheter  is  passed,  rapid  dilatation  may 
be  tried.  Where  again  the  continual  jjresence  of  a 
catheter  in  the  urethra  cannot  be  borne  on  account  of  the 
local  ii-ritation  which  it  causes,  or  the  strictui-e  is  resilient 
aird  rapidly  recontracts  after  it  has  been  fully  dilated, 
internal  m-ethrotomy  or  electrolysis  may  be  practised, 
especially  if  the  stricture  is  in  the  penile  portion  of  the 
lu'ethra.  Further,  when  the  stricture  is  of  cartilaginous 
consistency,  and  will  not  jdeld  to  dilatation,  or  the  peri- 
nteum,  in  addition,  is  riddled  with  sinuses,  external  ure- 
throtomy by  Sj'me's  or  Wheelhouse's  method  may  be 
performed.  Lastly,  when,  after  persistent  attempts,  'it  is 
found  that  an  instrument  cannot  be  passed  through  the 
strictiu'e,  electrolysis  may  be  attempted,  or  external 
lu-ethi-otomy  by  Wheelhouse's  method  maj'  be  under- 
taken. When  the  symptoms  are  lu'gent,  as  from  re- 
tention or  extravasation  of  mine,  other  measures  may 
be  required.  See  retention  and  extravasation  of  urine, 
(pp.  73(5  and  733).  Forcible  dilatation  or  splitting  does 
not  commend  itself  to  my  judgment,  and  should  not  in 
my  opinion  be  employed. 

If  a  catheter  will  not  pass  on  the  first  attempt  it  must 
not  at  once  be  assumed  that  the  stricture  is  impervious, 
as  it  may  yield  on  a  future  occasion;  but  gentle  and 
persevering  attempts  with  fine  catgut  bougies,  filiform 
bougies,  French  silk  bougies,  or  whalebone  bougies, 
should  be  made.  The  patient,  presuppo.sing  there  is  no 
retention,  may  be  asked  to  pass  water,  and,  whilst  the 
urine  is  flowing,  and  the  stricture  is  in  consequence 
dilated  by  the  stream,  a  bougie  one  or  two  sizes  smaller 
than  the  stream  may  sometimes  be  slipped  in.  If  the 
point  of  a  catheter  is  firmly  grasped  indicating  that  it  is 
in  the  mouth  of  the  stricture,  gentle  force  may  then  be 
used  to  push  it  onwards.  If  in  any  of  these  ways  a  fine 
bougie  can  be  got  in  it  should  not  be  removed  till  the 
patient  is  compelled  to  pass  water,  when  a  small  catheter 
may  be  subsequently  substituted  for  it,  or  a  railwav 
catheter  slid  over  the  bougie  before  the  latter  is  removed. 
If  after  persevering  attempts,  even  with  the  patient  under 
the  influence  of  chloroform,  success  is  not  attained,  the 
patient  should  be  prepared  for  a  further  trial  by  rest  in 
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bed  for  a  week  or  so,  dailj-  hot  baths,  purgatives,  and  the 
administration  of  opium.  When  other  means  have 
failed,  before  resorting  to  a  cutting  operation  electro- 
lysis under  some  circumstances  may  be  tried. 

SlOVv'   or   INTERMITTENT   DILATATION   is  the  simplest 

and  safest  method  of  treatment,  and  does  not  usually 
necessitate  the  patient  leaving  his  ordinary  eniploj-ment. 
The  A'arious  catheters  and  bougies  employed  are  so  -svell 
known  as  hardly  to  require  description  here.  All  that 
need  bo  said  is  that  the  soft,  flexible,  black  French 
boiigie,  with  a  bulbous  end,  is  now  as  a  rule  generally  pre- 
ferred to  a  metal  or  gum-elastic  instrument.  A  bougie  or 
catheter  should  be  passed  once  or  twice  a  week,  beginning 
with  the  largest  instrument  that  can  be  introduced  with- 
out iising  force.  On  the  next  occasion  the  same  instru- 
ment should  be  again  j^assed  and  at  once  withdrawn,  and 
the  next  size  substituted  for  it,  and  allowed  to  remain  for 
a  few  minutes.  In  this  way  the  urethra  is  gradually 
dilated  to  its  full  size.  Formerly  it  was  not  thought  ne- 
cessary to  pass  a  larger  instrument  than  Xo.  12,  English 
scale ;  now,  however,  few  surgeons  are  satisfied  till  the 
dilatation  has  been  carried  to  the  size  of  Xo.  14.  To  jtre- 
vent  recontraction  the  patient  .should  be  taught  to  pass  a 
catheter  for  himself,  and  instructed  to  do  so  at  first  about 
ever}'  month  or  six  weeks,  and  subsequently  two  or  three 
times  a  year,  according  to  the  tendency  the  strictm-e  may 
show  to  recontract. 

Eapid  or  coxtixtjous  DILATATION  is  Vary  useful :  1. 
when  time  is  an  object;  2.  when  much  difficulty  has 
attended  the  introduction  of  an  instrument  owing  to  the 
tightness  of  the  stricture  or  jiresence  of  a  false  passage ; 
■i.  when  the  passage  of  an  instrument  causes  great  pain, 
irritation,  htematuria,  or  rigors ;  4.  when  gradual  dila- 
tation has  failed.  It  consists  in  tying  in  a  silver  catheter 
for  twenty  to  forty-eight  hours,  and,  on  removing  it, 
tying  in  a  size  or  two  larger,  and  so  on  till  the  urethra  is 
fully  dilated.  The  in.strumcnt  should  not  fit  the  stricture 
too  tightly,  and  its  end  should  not  in'ojoct  far  into  the 
bladder.  It  is  l)nttor,  as  soon  as  the  stricture  begins  to 
yield,  to  sub.stitute  a  gimi-elastic  for  a  metal  instru- 
ment. This  method  necessitates  confinement  to  the  couch 
or  bed  for  ton  days  or  a  fortnight,  and  is  not  unattended 
with  ri.sk.  It  frequently  causes  great  pain:  and  rigors, 
fever,  uri'tln-itis,  cystiti.*.  epididynjitis,  and  ulceration  of 
the  bladder  from   the  irritation  of   the  point  of  the 


FOECIBL"E  DILATATIOX  OF  URETHRAL  STRICTURE.  725 


catheter,  may  be  induced  by  it.  If  the  catheter  merely 
causes  pain,  opium  may  be  given,  or  the  urethra  be  injected 
■with  a  solution  of  cocaine ;  whilst  if  it  produces  rigors, 
fever,  cystitis,  &c.,  it  must  be  removed.  It  is  generally 
believed  that  the  mere  presence  of  the  catheter  in  the 
stricture  causes  the  absorption  of  the  inflammatory 
material  in  the  submucous  tissue,  and  that  this  residt  is 
not  etfected  by  mechanical  stretching,  since  a  catheter 
that  does  not  fit  the  stiicture  tiglitly  answers  better 
than  one  that  does,  and  causes  less  irritation.  The 
method  of  tying  in  a  catheter  will  be  learnt  by  every 
student  whilst  ckessing. 

Forcible  dilatation,  splitting,  or  RurTUEE,  has 
been  much  advocated  by  Mr.  Holt.  He  passes  through 
the  stricture  an  instrument  consisting  of  two  parallel 
blades  with  a  central  stem  fixed  between  them,  and  then 
over  this  stem  forces  a  tube  the  size  of  the  urethra,  thus 
separating  the  blades  and  splitting  or  rupturing  the  stric- 
ture. x\.  full-sized  catheter  is  then  passed.  The  opera- 
tion is  not  unattended  with  danger,  and  is  more  liable  to 
be  followed  b}-  an  early  relapse  than  either  rapid  dilatation 
or  internal  urethrotomy.  Indeed  internal  urethrotomy 
has  now  to  a  great  extent  taken  its  place  in  the  treatment 
of  linear,  contractile,  and  penile  strictures  (the  strictures 
to  which  it  is  said  to  be  especially  adapted),  since  the 
cicatrix  following  laceration  of  the  tissues  is  much  more 
prone  to  contract  than  that  following  a  clean  cut. 

Ixterxal  URETHEOTOiiY,  or  division  of  the  stricture 
from  within  the  urethra,  is  an  excellent  operation,  but 
should  only  be  undertaken  when  the  simpler  and  safer 
method  of  treatment  by  dilatation  has  failed.  It  consists 
in  making  a  clean  longitudinal  cut  with  a  guarded  knife 
completely  through  the  stricture,  and  subsequently  in 
keeping  the  edges  fif  the  wound  apart  by  the  passage  of  a 
full-sized  bougie  till  the  ovoid  gap  thus  left  has  been 
filled  with  new  tissue — the  n'catricfal  splice  ol  the  American 
Surgeons.  The  cicatrix  following  a  clean  cut  shows  much 
less  tendency  to  contract  than  a  cicatrix  following  a 
laceration  or  rupture ;  hence  the  superiority  of  internal 
urethrotomy  over  the  method  of  spJitfiiu/  or  riiptnrc.  It 
is  a  less  severe  operation  than  external  urethrotomy,  and 
wlicn  a  urethrotome  can  bo  passed  through  tlie  stricture 
should  generally  be  performed  in  preference  to  the  latter. 
The  cases  suitable  for  it  are  :  1.  Intractable  strictures 
that  cannot  be  dilated  beyond  the  size  of  a  No.  5  or  (! 
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catlieter._  2.  Strictures  which  rapirllj-  recontract  after 
dilating  instruments  are  discontinued.  3.  Cases  in  ■whicli 
the  passage  of  instruments  is  constantlj'  followed  bj- 
retention  of  urine,  hsematuria,  rigors,  urethral  fever,  or 
other  constitutional  symptoms.  It  is  especially  applicable 
to  strictures  within  three  or  four  inches  of  the  meatus. 
Ancesthosia  of  the  urethra  should  be  induced  by  injection 
with  a  20  per  cent,  solution  of  cocaine.  The"^  operation 
may  be  done  by  cutting— 1.  From  before  backwards  ;  and 
2.  From  behind  forwards.  The  latter  method  requires 
that  the  stricture  should  be  dilated  up  to  the  size  of  a 
No.  4  or  5  catheter  to  enable  the  sheathed  blade  of  the 
instrument  to  be  passed  through  it;  the  former  can  be 
done  if  the  stricture  will  admit  a  Xo.  2  catheter.  There 
are  many  ways  of  performing  both  methods.  The  fol- 
lowing appear  to  be  the  best : — 

1.  Interned  division  of^  the  stricture  from  lief  ore  hacJ:- 
ivards. — If  the  stricture  is  sufficiently  near  the  meatus  it 
may  be  simply  divided  by  a  straight  blunt-pointed  bistoury : 
otherwise  Teevan's  urethrotome,  which  is  a  modification  "of 


Fic.  266. — Teevan's  urethrotome.    A,  staff;  b,  stylets; 
c,  olivary  bougie  ;  n,  knife  ;  E,  kuife-slieath. 


Maisonneuve's,  shoiildbe  used  (Fig.  2()r)).  It  cousists  of  a 
slender  staff  A  with  an  open  slot  nmuing  along  it  to  within 
two  inches  of  its  end.  Within  this  staff  is  fitted  a  stylet  B. 
The  slender  olivary  bougie  c  is  first  wriggled  through 
the  stricture  into  tlio  bladder ;  the  staff  a  is  thtm  .screwed 
on  to  the  bougie  and  made  to  follow  it,  the  bougie  coiling 
up  in  the  bladder.  When  the  stjdet  is  withdrawn  the  urine 
will  csca]>c  if  the  instrument  has  jiassed  into  the  bladder 
and  not  into  a  false  jmssage.  The  knife  ]i.  covered  by 
the  sheatli  V,,  is  tlien  placed  inside  the  slot,  nw\  tlie  stem 
of  the  sheathed  knife  is  pushed  down  to  the  stricture.  The 
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knife  is  next  protraded  to  lialf  an  incli,  and  then  witli- 
drawu  in  its  slieath,  which  is  pushed  forward  to  see  if  the 
stricture  is  completely  divided.  If  it  be  not,  the  process  is 
repeated.  Mr.  Teevau  divides  the  roof  of  the  urethra  to 
avoid  the  bulb,  and  the  consequent  danger  of  haemorrhage 
from  that  structure.  As  soon  as  the  canal  is  free  from  one 
end  to  the  other  he  passes  a  full-sized  silver  catheter  to 
prove  that  the  calibre  of  the  urethra  has  been  restored, 
and  completel.y  empties  the  bladder.  He  advises  that  a 
catheter  should  not  be  left  iu,  and  no  instrument  passed 
for  four  days. 

'2.  Internal  division  of  the  stricture  from  behind  for- 
wards.— («.)  Sir  Henry  Thoni2)son  rises  a  modification  of 
Civiale's  urethrotome  (Fig.  liliT).     He  first  dilates  the 


Fig.  267. — Tliompsou's  modification  of  Civiale's  lu-ethrotome. 

stricture  to  the  size  of  No.  4  or  5  boiigie ;  then  passes 
the  bulb  of  the  urethrotome,  which  contains  the  guarded 
knife,  about  a  third  of  an  inch  beyond  the  stricture  ;  pro- 
trudes the  knife  by  a  suitable  arrangement  in  the  handle, 
and  draws  it  firmly  towards  the  meatus  for  about  an  inch 
and  a  half,  dividing  the  stricture  along  the  floor  of  the 
urethra,  and  a  little  of  the  healthy  mucous  membrane  at 
each  end  of  it.  He  then  passes  a  No.  14  or  1(3  bougie,  and 
if  this  is  felt  to  be  held  at  any  point,  re-introduces  the 
lu-ethrotome,  and  divides  what  remains  of  the  stricture. 


Fig.  268.— U(,is'  urellirotonie. 


A  No.  12  gum-elastic  catheter  is  then  tied  in  for  twenty- 
four  or  forty-eight  hours.  {!>.)  Dr.  Otis  uses  what  he 
calls  a  dihiting  urethrotome  (Fig.  '2()S).  It  is  introduced 
beyond  the  stricture,  the  screw  at  the  handle  is  turned, 
dilating  the  instriimont  up  to  a  millimetre  or  two  beyond 
the  noraial  calibre  of  the  stricture,  in  order  to  make  the 
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latter  completely  salient.  Then  the  blade  is  diwn  through 
the  stricture  dividing  it  from  behind  forwards.  Otis  claims 
tJiat  when  the  strictm-e  has  been  completely  divided  re- 
contraction  does  not  occur.  This,  however,  would  appear 
to  be  contrary  to  the  experience  of  Sui-geons  generallv 
the  stricture  returning  (though  less  rapidlv),  as  it  docs 
after  all  methods  of  treatment,  if  a  bougie  is  not  occa- 
sionally passed. 

For_strictui-es  in  front  of  the  scrotum,  internal  urethro- 
tomy is  a  very  successful  operation  ;  but  in  deeper  situa- 
tions It  has  been  followed  by  abscess,  severe  h;emorrhac>e 
extravasation  of  urine,  cystitis,  nephritis,  and  pvten5a! 
Lt  would  appear  to  be  attended  with  a  mortaHtv  ranoino- 
from  1  to  3  per  cent.  -       °  ° 

External  ufiETHiiOTOiiY,  or  opening  the  ui-ethi-a ' 
from  the  perinreum,  may  be  required  for  two  distinct 
conditions.  1.  For  certain  strictures  which,  though 
pervious  to  instruments,  are  of  an  intractable  natui-e. 
iiere  the  operation  known  as  Syme's  should  be  done. 
•2.  h  or  strictures,  through  which  even  after  the  utmost 
perseverance  an  instrument  cannot  be  passed.  In  these 
cases  the  stricture  may  be  divided  by  Wheelhouse's 
modifacation  of  the  old  method  of  perinteai  section  ;  or  the 
urethra  may  be  opened  by  Cock's  method,  i.e..  behind  the 
stricture  at  the  apex  of  the  prostate,  and  the  stricture  loft 
uudivided  m  the  hope  that,  relieved  from  the  pressure  and 
irritation  of  the  urine,  it  may  become  pervious  to  instru- 
ments. 

Syjne's  method  of  extrrnal  urethrotomy  or  perimml 
sedion.Syme  advised  this  operation  for~l,  irritable, 
and  2,  contractile  strictures  "that  are  indomitable  by 


Fni.  269.— Syiiic'.s  slatl'. 

the  ordinary  moans  of  treatment."  For  such,  however, 
internal  lu-ethrotoiny  is  now  generally  iireferrcd,  and 
Syme's  operation  reserved  for  induratoil  and  cartila- 
ginous strictures,  complicated  by  intractable  pcrina^il 
fistuhe  where  dilatation  has  failed.  Introduce  Syme's 
shouldered  stall"  (Fig.  2()fl)  so  that  the  slender  jiart  passes 
through  the  stricture  into  the  bladder,  and  the  shoulder 
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of  the  thicker  part  rests  against  the  face  of  the  stricture. 
Place  the  patient  in  the  lithotomy  position,  and  make  an 
incision  one  inch  and  a  quarter  long  through  the  middle 
line  of  the   perinreum  over  the  stricture.    Having  felt 
the  staff  distinctly  in  the  wound,  take  it  in  the  left  hand, 
; '  and  guarding  the  knife  with  the  right  forefinger,  insert 
its  point  into  the  groove  on  the  bladder  side  of  the  stricture, 
and  divide  the  stricture  from  behind  forward.  When 
completely  divided,  the  thicker  part  of  the  staff  can  be 
pushed  on  into  the  bladder."    A  full-sized  catheter  should 
be  tied  in  for  twenty-four  hoiu's.    The  difficulties  attend- 
ing Syme's  operation  are— 1,  to  be  sure  that  the  staff  is 
m  the  bladder,  and  not  in  a  false  passage  ;  and  2,  to  pass 
a  catheter  afterwards.    These  are  obviated  by  the  modi- 
fication suggested  by  Teevan.    He  uses  a  catheter-stafE 
with  a  groove  on  its  convexity,  along  which  the  knife  can 
be  run  to  divide  the  stricture.    When  introduced,  it  is 
known  to  be  in  the  bladder  by  the  escape  of  urine  on 
removing  the  stylet.    A  bougie  is  then  screwed  on  to  its 
end,  and  a  gum-elastic  railway  catheter  is  passed  over 
the  bougie  and  staff  till  arrested  by  the  stricture,  and  is 
there  fixed  by  a  screw.    When  the  stricture  is  thought 
to  be  divided,  the  catheter  is  advanced  over  the  staff  • 
and  if  all  is  divided,  will  pass  on  into  the  bladder.  The 
catheter-staff  can  now  be  withcbawn,  and  the  catheter, 
if  desired,  left  in  the  bladder.     Syme's  operation  is 
very  useful,  but  like  other  methods  "is  liable  to  be  fol- 
lowed by  re-contraction  if  a  bougie  is  not  occasionally 
passed. 

Fcrlnceal  section  must  not  be  confounded  with  Syme's 
operation  to  which  this  term  is  sometimes  applied. 
The  older  operations  of  perinfcal  section  were  performed 
by  cutting  into  the  urethra  either  in  front  of  or  behind  the 
stricture,  and  then  trying  to  divide  the  strictui-e  without 
a  giude.  They  were  the  most  difficult  operations  in 
burgeiy.  The  stricture  was  often  missed  altogether  and 
an  mcision  made  by  its  side,  and  the  greatest  difficulty  was 
experienced  m  finding  the  proximal  end  of  the  urethra 
Indeed,  after  a  long  search  the  Surgeon  had  often  the 
mortification  of  having  to  send  the  patient  back  to  bed 
without  liavmg  succeeded  in  reaching  the  bladder.  These 
diHiwilties  have  to  a  great  extent  been  overcome  by 
Mr.  \VheeIhouse,  who,  instead  of  cutting  down  upon  the 
end  of  the  staff  on  the  face  of  the  stricture,  opens  the 
lu-ethra  hulj  an  inch  in  front  of  it,  and  passes  a  director 
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tlirougli  the  opening  thus  made  in  the  urethra  into  the 
stricture  and  divides  the  latter. 

Wheelhouse's  modification  of  perinaml  section.  —  Pas^ 
Wheelhouse's  staff  (Fig.  270),  with  the  groove  down- 
wards, to  the  stricture.  Place  the  patient  in  the  litho- 
tomy position  with  the  pelvis  raised  so  that  light  mav 


Fig.  270.— Wheelhouse's  .stall'. 


fall  mto  the  wound.  Make  an  inci.sion  in  the  middle 
line  of  the  perinaeum,  and  open  the  ui-ethi-a  on  the  gi-oove, 
(not  on  the  point  of  the  staff)  so  as  to  be  half  an  inch  m 
front  of  the  stricture.  Seize  the  edges  of '  the  healthv 
urethra  on  each  side  by  artery  forceps,  and  hold  them 
apart.  Withdraw  the  staff  a  little,  turn  it  so  that  the 
groove  looks  towards  the  pubes,  and  catch  up  the  upper 


Fio.  271. — Whcclhnuse'.s  mctlind  of  opening  nrcthra. 
(Dry, ant's  Surgery.) 

angle  of  the  ojienod  urethra  by  the  hooked  end.  The 
urethra  is  thus  lield  open  at  three  points  (Fig.  271). 
Search  for  the  stricture,  and  ]ias.s  a  slender  ]irobe-]iointed 
director  througli  it  into  the  bladder.  Divide  the  strictiu'e 
with  a  probe-pointed  bistoury  run  along  the  groove  in  the 
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director.  Pass  tlie  jwint  of  the  probo-gorget  (Fig.  272) 
along  the  groove  of  the  director  towards  the  bladder, 
dilating  the  divided  stricture.  Introduce  a  gum-elastic 
catheter  from  the  meatus  into  the  wound,  and  guide  it  by 
the  gorget  into  the  bladder.    Withdraw  the  gorget,  and 


retain  the  catheter  in  the  lu-ethra  for  three  or  fom-  days. 
The  catheter  should  allow  a  catgut  bougie  to  j^ass  through 
it  to  act  as  a  guide  in  changing  the  catheter. 

Cock's  operation  o/jKrincml  section,  or  tapping  the  dilated 
m-ethra  at  the  apex  of  the  prostate  "unassisted  by  a 
guide  staiJ."  Secure  the  patient  in  the  lithotomy  position. 
Pass  the  left  forefinger  into  the  rectum,  and  place  its 
point  on  the  apex  of  the  prostate.  Plunge  a  double- 
edged  scalpel  boldly  into  the  median  line  of  theperintoum, 
arid  carry  it  towards  the  tip  of  the  finger  in  the  rectum! 
Enlarge  the  incision  by  an  upward  and  downward  move- 
ment of  the  knife,  but  do  not  withdraw  it.  When  the 
point  is  felt  near  the  tip  of  the  finger,  pass  it  onwards 
into  the  m-ethra.  Withdraw  the  knife,  keep  the  finger  in 
the  rectum,  and  guide  a  probe-pointed  director  into  the 
bladder.  Withdraw  tlie  finger  from  the  rectum,  and 
pass  a  cannula  along  the  director  into  the  bladder,  and 
tie  it  in  for  a  few  days.  This  appears  to  be  a  good  opera- 
tion for  impervious  stricture  with  fistulas  and  much 
induration  of  the  perina3um,  and  is  held  in  considerable 
favour  by  some  of  the  Guy's  Surgeons.  For  such  stric- 
tures, however,  Wheclhouse's  operation  is  more  generally 
performed. 

Electrolysis  has  recently  been  advocated  for  stric- 
ture, and  several  successful  cases  in  tliis  country  have 
been  repoi'tod  by  Dr.  Stoavonson  and  Mr.  Pruce- Clarke. 
It  consists  in  passing  a  catheter- electrode  down  to  the 
face  of  the  strictiu'c,  coiuiecting  it  with  the  battery,  and 
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applying  the  other  electrode  to  some  other  part  of  the 
body.  It  IS  believed  to  act  by  causing  some  chemical 
change  m  the  cicatricial  tissue,  thus"  leading  to  its 
absorption.  It  has  been  employed  for  strictures  where 
an  instrument  after  persistent  attempts  cannot  be  passed, 
and  as  a  substitute  in  some  cases  for  dilatation.  Sufficient 
time  has  not  elapsed  to  judge  of  the  results  that  may  be 
expected  from  this  method  of  treatment.  It  is  certainly 
not  unattended  with  danger— extrayasation  of  urine  and 
even  death  having  followed  its  employment. 

Ueetheal  or  ueixary  abscesses  may  occur  at  any 
part  of  the  urethra,  but  the  most  common  situation  is  in 
the  permfeum.    Cnuse.—Thej  are  most  often  formed  in 
connection  with  stricture,  and  are  then  due  to  ulceration 
and  local  extravasation  of  urine  behind  the  seat  of  ob- 
struction.    They  may  also  result  from  injury  inflicted 
either  from  without  or  from  within,  as  passing  an  instru- 
ment along  the  urethra,  or  the  impaction  of  a  calculus  ; 
or  they  may  occur-  during  an  attack  of  gonon-hcea  from 
inflammation  extending  to  one  of  the  urethral  follicles ; 
or  to  Cowper's  glands.    The  signs  of  a  m-ethral  abscess  in 
the  perinceum,  its  most  common  situation,  are  the  presence 
of  a  hard,  brawny,  deeply-seated  swelling,  generally  begin- 
ning in  the  middle  line  just  in  fi-ont  of  the  anus',  and  as 
it  increases  in  size,  making  its  way  to  one  or  other  side  of 
the  perinasum  in  the  direction  of  the  groin.    At  first, 
while  the  jnis  is  bound  down  by  the  deep  fascia,  there  is 
no  fluctuation,  and  it  is  only  as  it  approaches  the  surface 
that  this  sign  of  abscess  can  be  detected.    The  abscess  is 
attended  with  throbbing  pain,  often  with  sharp  constitu- 
tional disturbance,  and  occasionally  witli  a  rigor ;  it  may 
also  cause  retention  of  urine.    7Ve(7<H?e;ii'.— Fluctuntioii 
must  not  be  waited  for,  but  a  catheter  passed  down  the 
urethra,  and  a  free  incision  made  in  the  median  line  of 
the  perina3um  into  the  swelling.    If  the  abscess  is  not 
opened,  it  may  break  externally  on  the  perinannn,  or  it 
may  buri-ow  amongst  the  tissues  and  break  into  tlie  rec- 
tum ;  and  if  not  already  in  connection  with  the  urethra, 
as  when- the  abscess  forms  external  to  if,  it  may  break 
into  that  canal. 

UuiNARY  EISTUL.T:  are  generally  the  result  of  urinary 
abscess  in  connection  with  stricture  of  the  urethra.  Thcy 
may  also  bo  due  to  wounds  of  the  urethra,  made  accident- 
ally, or  by  surgical  o]ierati()n,  or  by  ulceration  following 
impaction  of  a  calculus.    They  are  coinmonly  divided 
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into  three  kinds:—!,  The  pei-incml;  2,  the  scrotal  ;  and 
3,  the  pe7iHe. — The  perineal  may  be  single  or  multiple ; 
the  scrotal  are  neai-ly  always  multijijle ;  and  the  penile 
single.  In  long-standing  cases  the  fistula?  may  burrow 
among  the  tissues  of  the  groin,  nates  and  thighs,  and  may 
even  open  into  the  rectum. 

Treatment. — When  duo  to  stricture,  the  fistula?  will 
generally  readily  heal  when  the  strictui'e  is  cured  and  a 
free  natural  passage  is  established  for  the  escape  of  urine . 
Should  they  not  do  so — 1.  A  im-iva-al  fistula  when  small 
may  be  induced  to  close  by  passing  a  soft  catheter  to 
prevent  the  contact  of  urine  whenever  the  patient  mictu- 
rates, or  by  inserting  into  the  fistula  a  hot  wire  or  a 
probe  coated  with  nitrate  of  silver.  If  these  means  fail, 
the  edges  of  the  fistula  may  be  pared  and  brought  together 
by  sutures.  When  the  parts  are  indurated  aiid  the  stric- 
tui-e  is  of  the  cartilaginous  kind,  external  urethrotomy 
and^  laying  open  of  the  fistula?  should  be  practised. 
2.  Scrotal  fistuhe  nearly  always  requii-e  freely  laying  open, 
and  when  secondary  fistula?  extend  to  the  groin  or  buttock 
they  should  also  be  treated  in  this  way.  3.  Penile  fistula- 
when  large,  and  especially  when  the  result  of  sloughino 
consequent  upon  the  impaction  of  a  calculus,  usiiallv 
requii'e  a  plastic  operation. 

Extravasation  oe  urine  is  commonly,  though  not 
always  the  result  of  stricture,  and  is  then  diie  either  to  the 
dilated  m-ethra  behind  a  stricture  ulcerating  and  giviuo- 
way,_or  to  a  lacunar  abscess  bursting  into  the  urethral 
In  either  case,  the  urine  is  forced  by  the  contraction  of 
the  bladder  into  the  surrounding  cellular  tissue.  The 
urethra  may  give  way  (1)  in  front  of  the  anterior '  layer 
(2)  between  the  two  layers,  and  (3)  behind  the  posterior 
layer  of  the  triangailar  ligament.  In  the  first  and  by  far 
the  most  common  situation,  it  is  the  bulbous  portion  of 
the  lu-ethi-a  that  gives  way.  Here  the  urine  is  prevented 
from  passing— 1,  backwards  into  the  pelvis  by  the  anterior 
layer  of  the  triangular  ligament  being  attached  to  the  ramus 
of  the  pubes  and  ischium  and  sub-pubic  ligament ;  2,  down- 
wards into  the  ischio-rectal  fossa  by  the  anterior  la.yer  of 
the  triangular  ligament  being  continuous  around  the  trans- 
verse porinfOiil  muscle  with  the  deep  layer  of  the  su]5cr- 
ficial  fascia  of  the  perinroum  ;  3,  laterally  on  to  the  thighs 
by  the  deep  layer  of  the  superficial  fascia  of  the  perinroum 
bi-nig  attached  to  the  ramus  of  the  ])ubes  and  ischium, 
lience  it  passes  in  the  middle  line  into  the  cellular  tissue 
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of  the  scrotum  and  penis,  and  laterallj-  on  to  the  abdo- 
men, where  it  is  prevented  from  passing  down  the  thigh 
bj^  the  deep  layer  of  the  superficial  fascia  of  the  groin 
(which  is  continuous  with  the  deep  layer  of  the  superficial 
fascia  of  the  perineeum)  being-  attached  along  the  line 
of  Poupart's  ligament.  When  the  mtmhruneous  portion 
of  the  lu-ethra  is  ruptured,  the  urine  is  confined  at 
first  between  the  two  layers  of  the  triangular  ligament, 
and  if  not  let  out  will  make  its  way  (1)  forwards,' 
through  the  anterior  layer,  and  take"  the'  course  as 
given  above,  or  rarely  (2)  backwards,  through  the  pos- 
terior layer,  and  then,  as  when  the  urethra  gives  waj^ 
behind  the  posterior  layer,  will  make  its  way  around  the 
neck  of  the  bladder,  and  will  be  almost  inevitably  fatal. 
Wherever  the  urine  spreads,  it  causes  inflammation  and 
sloughing. 

Symptoms. — The  history  of  a  case  of  extravasation  is 
not  uncommonly  as  follows.    A  patient  ■«'ith  a  tight 
.stricture  is  straining  to  pass  water,  he  feels  something 
give  way,  experiences  a  sensation  of  relief,  and  perhaps 
owing  to  the  tension  being  removed  by  some  urine  being 
forced  into  the  cellular  tissue,  the  superadded  spasm  for  a 
time  ceases,  and  a  few  ounces  of  luine  are  passed  tlu'ough 
the  lu-ethra.    In  half  an  hour  or  so  a  pricking  or  burn- 
ing sensation  is  felt  in  the  perinfeum,  soon  Ibllowed  hy 
pain,  and  hy  rapidly  increasing  swelling  of  the  perinasuni, 
scrotum,  and  penis.    If  the  urine  is  not  let  out  by  timely 
incisions  the  swelling  extends  to  the  groin,  and  in  some 
cases  has  been  known  to  reach  as  high  as  the  axilla. 
The  skin  now  appears  dusky  or  piu-plish-red  and  a'dema- 
tous,  and  gangrene  and  sloughing  of  the  infiltrated  tissues 
rapidl}^  ensue.     The  absorption  of  the  septic  products 
gives  rise  to  constitutional  disturbance  and  fever,  which 
though  it  may  at  first  run  high,  soon  assiunes  a  low 
typhoid    character,  and  the  patient,  especially  if  the 
subject  of  chronic  kidney  disease,  frequently  sinks  into  a 
comatose  state  and  dies.    When  the  extravasation  occurs 
between  the  two  laj'crs  of  the  triangular  ligament,  it  may 
remain  localized,  gi^■ing  rise  to  a  hard  circumsciibed 
swelling  in  the  i3crin;oum,  which  may  slowlj^  make  its 
way  towards  the  scrotum  ;  and  lastly,  when  tlic  extrava- 
sation occurs  behind  tlie  posterior  layer  of  the  triangular 
ligament  and  tlio  urine  is  ('xtravasatcd  into  the  pelvic, 
cellular  tissue,  the  syinptduis  rost'mble  tliosc  of  extraperi- 
toneal rupture  of  the  bladder. 
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Treatment. — A  catheter  should  be  passed  into  the 
bladder,  or  -«-here  this  is  impossible,  down  to  the  strictxire, 
and  in  either  case  a  free  incision  in  the  middle  line  of  the 
periua'um  extending  into  the  ui-ethra  made  on  the  cathe- 
ter. _  Free  incisions  through  the  skin  of  the  scrotum, 
penis,  and  groins,  in  fact  wherever  the  urine  has  pene- 
trated, should  likewise  be  made  to  allow  of  it  draining 
away,  and  the  wounds  rendered  as  far  as  possible  aseptic 
by  the  free  application  of  iodoform  or  other  antiseptics. 
The  patient's  strength  at  the  same  time  must  be  sup- 
ported by  fluid  nourishments  and  stimulants  ;  whilst 
opium  should  be  given,  unless  contraindicated  on  account 
of  kidnej'  disease. 

SxoxE  IX  THE  TRETHRA.— A  Small  calculus  or  frag- 
ment of  one  may  become  impacted  in  any  part  of  the 


Fn;.  27o. — Calculus  impacted  in  urethra. 
(St.  Bartholomew's  Hospital  Museum.) 

urethra,  but  most  frequently  in  the  membraneous  portion 
(iig.  2/3),  or  just  within  the  meatus.  When  sharp  and 
angular  it  causes  much  pain,  and  when  large  enough  to 
obstruct  the  urethra  gives  rise  to  retention,  and  if  not  soon 
removed,  to  ulceration  followed  by  extravasation  of  urine 
Treatment.~li  far  forward,  it  may  often  be  expelled 
whi  St  .straining  to  pass  water,  by  holding  the  meatus  and 
suddenly  letting  go ;  or  gentle  manipulation,  aided  if 
necessary,  by  incision  of  the  meatus,  may  suffice  Ex 
traction  by  the  urethral  forceps  .should  next  be  tried 
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(Figs.  274  and  275),  and,  tliis  failing,  a  free  incision  over 
the  stone  must  be  made.  Thus,  if  impacted  in  the  mem- 
braneous portion,  it  should  be  removed  through  an  incision 
in  the  middle  line  of  the  perinfeum ;  if  in  the  ]jenile 
])ortion  just  in  front  of  the  scrotum,  it  should  be  pushed 


Fig.  274.— Uretliral  forceps  (Arnold's). 


back  if  possible  into  the  membraneous  portion  and 
removed  through  the  perinteum,  as  an  incision  in  the 
]ienile  portion  of  the  urethra  is  apt  to  be  followed  by 
fistula,  and  should,  if  possible,  be  avoided.  If  compelled 
to  incise  the  penile  urethra  the  incision  should  be  free  so 


Fig.  275. — Hogau's  urethral  forceps. 

as  to  prevent  laceration  of  the  tis.sues  in  extracting  the 
stone.  The  edges  of  the  wound  should  then  be  united  by 
suture,  and  a  soft  catheter  tied  in  the  urethra  for  a  few 
days  till  the  incision  has  healed. 

Vascular  TUjrouES  are  much  more  frequent  in  the 
female  than  in  the  male  urethra.  In  the  female,  thev 
occur  as  small  florid  excrescences  usually  situated  about 
the  entrance  of  the  lu-ethra,  often  surrounding  it  like  a 
ring  and  perhaps  extending  some  distance  up  it.  They  sive 
rise  to  increased  frequency  of  micturition,  pain  during 
the  act,  and  intermittent  attacks  of  hjiemorrhaire.  thus 
somewhat  simulating  the  sym]itoms  of  a  calcuhis ;  but 
inspection  will  at  once  reveal  the  nature  of  the  affection. 
Tnmtment. — Ligature,  or  the  apjdication  of  nitric  acid  or 
the  thormo-catitery,  generally  suffices  for  their  cure. 

Eetextiox  of  TTiiiXE,  or  "inability  to  pass  water,  must 
be  distinguished  from  su])i)ression  of  uj-ine  in  wliicli  noin' 
is  secreted  by  the  Icidneys.  Cause. — detention  iiiny 
depend  upon  cither  (a)  obstruction  to  the  outflow  (if 
urmc  from  the  bladder,  or  (/-)  inability  of  the  bladder  to 
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expel  its  contents  consequent  iii^on  atony  of  its  nmscnlar 
coat  or  paralysis.    Eetention,  therefore,  is  a  symj)toni  of 
several  diseases.    1.  In  the  old,  it  is  commonly  clue  to 
enlarged  prostate  with  superadded  congestion,  combined 
with  atony  of  the  bladder  from  over- distension.    2.  In 
ndult  men  it  may   be   due   to   organic   strictiu'e  with 
temporary  spasm  of  the  unstrij^ed  muscular  fibres  of  the 
urethra,  or  to  congestion  of  the  mucous  membrane  owing 
to  gonorrhcca,  a  drinking  bout,  or  cold  and  wet.    3.  In 
women  it  may  be  the  result  of  hysteria,  the  jn-essure  of  an 
enlarged  uterus  or  other  pelvic  tumour,  or  the  fcctal  head 
in  parturition.    4.  In  cliihlrcn  it  is  commonlj^  caused  by 
an  impacted  calculus  or  Hgature  of  the  penis,  and  more 
rarely  b}'  phimosis.    5.  At  all  ages  and  in  both  sexes  it  may 
be  due  to  reflex  spasm  after  operations  on  the  rectum , 
shock  following  any  severe  injury  or  operation,  tumours 
in  the  neck  of  the  bladder  or  urethra,  and  to  abscesses  in 
any  part  of  the  urethra.    It  may  also  be  due  to  paralysis 
consequent  upon  disease  or  injiuy  of  the  brain  or  spinal 
cord,  and  to  atony  of  the  muscular  coat  of  the  bladder. 
In  the  two  latter  conditions,  however,  after  the  bladder 
hap  become  distended  and  will  hold  no  more,  the  excess  of 
urine  passively  overflows,  dribbling  constantly  away  ;  and 
this  condition  of  false  incontinence  must  be  distinguished 
from  true  incontinence  in  which  the  urine  runs  away 
from  the  bladder  as  fast  as  it  is  secreted  by  the  kidneys. 

tiymptoms  and  signs. — When  retention  has  come  on 
slowly,  as  from  the  gradual  contraction  of  an  organic 
stricture there  may  be  but  little  local  pain  and  no 
constitutional  disturbance,  even  although  the  bladder  may 
be  distended  by  many  ounces  of  urine.  "N-V^iere,  however, 
it  is  produced  suddenly  there  is  usually  great  pain 
followed  by  severe  constitutional  symptoms—  a  small  and 
freqiient  pulse,  a  dry  and  brown  tongue,  and,  perhaps, 
delirium,  symptoms  probably  duo  to  the  sudden  check  to 
the  secretion  by  the  kidneys,  and  to  the  stretching  of  the 
bladder.  The  bladder  itself,  unless  greatly  hypertrophied 
and  contracted,  rises  out  of  the  pelvis  and  may  be  felt  as 
a  distinct  tumour,  dull  to  percussion,  and  at  times 
extending  as  high  as  the  umbilicus,  or  in  extreme  cases 
even  to  the  onsiform  cartilage.  The  patient,  unless 
drunk,  usually  complains  of  iiia,bility  to  pass  water. 
When,  however,  the  bladder  has  become  gradually  dis- 
tended and  urine  is  passively  flowing  away,  ho  may  com- 
plain of  inability  to  hold  his  water  and  be  quite  tmawaro 
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tliat  the  bladder  is  full,  and  may  object  tobave  a  cathetei- 
passed  till  the  condition  bas  been  explained.  The  presence 
of  a  swelling  in  the  abdomen,  and  tbe  fiowinp:  of  mine 
tbrougb  tlie  catheter  immediately  after  the  patient  has 
passed  Avater  and  believes  that  he  has  emptied  his  bladder, 
should  serve  for  the  diagnosis.  In  suiDpression,  the 
bladder  is  found  emptj^  on  passing  a  catheter. 

Results  of  retention. — If  the  bladder  is  soon  relieved  no 
apparent  harm  may  ensue.  If  neglected,  however,  the 
over-distension  may  lead  to— 1,  atony  of  the  muscular 
coat ;  2,  cystitis ;  3,  nephritis ;  4,  rupture  of  the  urethra 
behind  the  obstruction  ;  o,  (rarely),  rupture  of  the  bladder 
itself;  and,  (3,  passive  overflow  of  mine,  the  bladder 
remaining  full. 

Treatment. — The  distended  bladder  must  be  relieved, 
and  if  the  distension  is  extreme  and  the  sym]>toms  urgent, 
at  once.  The  way  of  doing  this  will  vary  according 
to  the  cause,  and  will  be  considered  under  the  following 
heads  : — 

1.  Retention  from  spasm  of  tlie  unstriped  fibres  sur- 
rounding the  urethra,  sometimes  called  spasmodic  stricture. 
Spasm  is  rarely,  if  ever,  sufficient,  alone,  to  cause  reten- 
tion. Generally  some  sUght  organic  narroTs-ing  of  the 
urethra  is  also  present.  The  usual  history  of  retention 
from  spasm  is  a  drinking  bout,  or  exposure  to  cold  or 
wet  in  a  gouty  or  rheumatic  subject;  while  on  careful 
questioning,  the  patient  admits  that  the  stream  has 
been  noticed  to  be  small  or  forked,  or  that  a  similar 
attack  of  retention  has  previously  occurred.  If  the 
retention  has  existed  for  some  time,  and  there  is  much 
pain  and  considerable  distension  of  the  bladder,  a  full- 
sized  flexible  catheter  (No.  8  or  9)  should  be  j^assed, 
if  necessary  under  chloroform.  "When,  however,  the 
symptoms  are  not  urgent,  and  an  instrument  has  never 
l)een  jaassed,  a  hot  liath  and  a  full  dose  of  tincture  of 
opium  will  generally  suffice.  In  retention  duo  to  sjiasm 
following  operations,  a  well-oiled  soft  rubber  catheter 
shoidd  be  passed. 

When  the  spasm  is  associated  with  a  severe  organic 
stricture  other  means  may  liave  to  be  taken.  See  Treat- 
ment of  Relention  from  Organ  ie  Stririiirr. 

2.  Jtetention  from  congestion  of  the  mticous  mcmhrane  of  the 
urethra,  sometimes  known  as  congestive  .'ilrirtiire.  Conges- 
tion, like  sjiasm,  is  seldom  sufficient  of  itself  to  produce 
retention;  and  is  nearly  always  associated  with  at  least  a 
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slight  organic  strictui'e  or  with  some  enlargement  of  the 
prostate.  It  is  usually  the  result  of  gonorrhoea,  or  other 
concbtions  causmg  inflammation  of  the  urethra.  The 
treatment  is  similar  to  that  of  retention  from  spasni. 

3.  Bdention  from  hypertrophy  of  the  prostate  only  occurs 
after  middle  life.    It  is  then  generally  due  to  congestion 
induced  by  cold,  the  abuse  of  alcohol,  &c.,  causing  the 
already  existing  obstruction  to  become  complete.  Fii-st, 
try  to  pass  the  French  single  coudee  catheter  (Fio-  961) 
then  the  double  coudee  (Fig.  262),  and  these  faflins  a 
gum-elastic  catheter  with  a  large  curve.     Should  the 
point  hitch  at  the  middle  lobe  of  the  prostate,  withdraw- 
ing the  stylet  for  half  an  inch  will  cause  the  end  to.sHo-htly 
tilt  up,  and  It  will  then  often  readily  glide  into"  the 
bladder     If  not  successful  in  this  way  the  silver  prostatic 
or  the  beaked  catheter  must  next  be  tried,  but  serious 
mischief  may  be  done  by  these  instruments  imless  the 
greatest  gentleness  is  used.    They  should  never  be  em- 
ploved  until  other  forms  have  failed.    If  a  catheter  passes 
easily  it  may  be  withdrawn  after  the  bladder  is  relieved; 
but  if  passed  with  difficulty  it  had  better  be  left  in,  as  more 
harm  may  be  done  by  having  to  pass  it  again  than  by 
leaving  it  ni  situ.    When  the  bladder  is  greatly  distended 
all  the  urine  should  not  be  drawn  off  at  once,  lest  syncope 
be  induced.    A  catheter  failing,  the  retention  may  be  re- 
lieved by  .    1,  punctm-e  above  the  pubes  ;  2,  puncture 
hrough  the  rectum;  and  3,  forcing  a  catheter  throu^^h 
the  v^-ostate  {timneHmg).    The  first  method  is  decidedly 
the  best.    The  second  is  seldom  applicable,  as  the  en- 
largement, as  a  rule,  leaves  no  room  between  the  pros- 
tate and  tne  pouch  of  peritoneum  for  puncture,  which  if 
attempted   will  probably  wound  the  peritoneum.  The 
third  method  is  attended  mth  extreme  danger,  and  is 
seldom  practised  at  the  present  day. 

4.  Eetention  from  organic  stricture. s^anptoms  and 
diagnosis  of  stricture  have  already  been  described.  Here 
only  need  be  mentioned  the  treatment  to  be  adopted  in 
cases  of  retention  from  this  cause.  An  en deavom-  should 
first  be  made  to  j.ass  a  catheter,  if  necessary,  under  an 
anros  hotio.  If  this  fails,  and  the  sjanptoms  are\  o  u  "ent 
a  hot  bath  and  a  full  dose  of  tincture  of  opium  may  be  gi^^on 
and  another  trial  made  m  a  few  hours.  Whru-e  however' 
there  are  signs  of  grave  kidney  mischief,  oj.ium  must  be 
withheld  or  given  witli  great  caution.  Should  these 
inouns  not  succeed,  or  if  hom  the  fi.vst  tlie  symptoms  are 
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urgent,  one  of  the  following  methods  may  be  i-esorted  to, 
viz. :  1.  Aspiration,  or  puncture  of  the  bladder  above  the 
pubes  ;  2.  Wheelhouso's  operation  ;  .3.  Puncture  of  the 
bladder  through  the  rectum  ;  4.  Cock's  operation  of 
opening  the  ui'ethra  behind  the  stricture  through  an 
incision  in  the  perina?um ;  and  5.  Forcing  a  catheter  into 
the  bladder.  The  last  method  is  highty  objectionable, 
and  should  on  no  account  be  practised.  Of  the  other 
methods  asj^iration  above  the  pubes,  repeated,  if  necessarv, 
should  the  stricttu-e  not  quickly  ^-ield  after  the  spasm  has 
been  removed  by  emptying  the  bladder  and  thus  reducing 
the  tension,  is  in  my  opinion  the  best.  Puncture  through 
the  rectum  is  strongly  recommended  b}"  some  Sui'geons ; 
but  it  is  open  to  the  objection  that  sui^puration  between 
the  bladder  and  rectum,  extravasation  of  urine,  and  a 
permanent  recto-vesical  fistula,  are  liable  to  follow,  to  say 
nothing  of  the  annoyance  to  the  patient  from  the  pre- 
sence of  the  cannula  in  the  rectum,  and  the  excoriation 
of  the  parts  by  the  urine,  which,  notwithstanding  care, 
is  ajDt  to  occur.  The  vas  deferens,  moreover,  mav  be 
injured,  and  atrophy  of  the  testicle  ensue.  Cock's  opera- 
tion is  dithcult  to  perform,  and  does  not  appear  to  possess 
any  advantage  over  aspiration  or  punctiu-e  above  the 
pubes.  Should  the  passage  of  a  catheter  not  be  effected 
after  the  bladder  has  been  asjDirated  on  several  occasions, 
Wheelhouse's  operation  should  be  undertaken.  Aspira- 
tion, though  as  a  rule  attended  with  excellent  results,  is 
nofabsolutely  free  from  danger.  Thus  it  should  not  be 
practised  when  the  urine  is  unhealth}'  or  the  walls  of  the 
bladder  are  thinned  and  atonied  lest  a  drop  or  two  escape 
through  the  puncture  and  set  up  septic  inllammation  and 
suppuration,  which  may  be  followed  by  extravasation  of 
urine. 

5.  Rfdention  from  Injderid  should  be  combated  by  such 
moral  and  physical  treatment  as  is  ajijiHcable  to  that 
disease.  A  catheter  should  not  be  I'i^ssed  if  it  can  bo 
possibly  avoided. 

6.  lide.ntion  from  parol j/sis  or  uto»i/  of  the  hJaiJder,  from 
abscess  or  tumour  of  the  urethra  or  bladder,  from  impacted 
calculus,  and  from,  ligature  of  the  jwnis,  is  disrus'sed  under 
the  heads  of  Paralysis  of  the  Bladilor.  Imjiaeted  Cal- 
cvilus,  &c. 

PuXCTUIiH  OK  Tin-;  lU.ADDEU  ABOVE  THE  PUHES  (Fig. 

224/;). — Make  a  small  incision  through  the  .skin  imme- 
diately above  the  pubes,  having  first  ascertained  by  ]iercus- 
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sion  that  the  bladder  has  risen  well  out  of  the  pelvis  ;  and 
thrust  Cock's  ciu'ved  trocar  and  cannula  downwards  and 
backwards  into  the  bladder.  Withdraw  the  trocar,  secure 
the  cannula  in  situ  and  pass  through  it  a  soft  catheter 
connected  with  a  long  rubber  tube  to  carry  away  the 
urine.  In  a  few  days,  when  the  parts  are  consolidated, 
the  cannula  should"  be  changed.  When  the  bladder  is 
distended,  a  good  inch  I'ises  above  the  pubes  uncovered  by 
peritoneum,  but  when  contracted  and  hj-pertrophied  it 
may  rise  but  little  if  at  all.  Under  these  latter  circum- 
stances the  trocar  and  cannula  must  be  passed  close  to 
the  pubes  for  fear  of  wounding  the  peritoneum. 

Aspiration  is  performed  in  a  similar  way,  except  that 
the  aspirating  needle  or  trocar  is  thrust  in  without  any 
preliminary  incision  of  the  skin.  If  a  small  aspirating 
needle  or  cannula  is  used  there  is  no  danger  of  extravasa- 
tion, as  on  its  withdrawal  the  puncture  in  the  bladder  is 
closed  by  the  contraction  of  the  muscular  fibres ;  and  even 
should  a  drop  or  two  of  urine  escape  no  harm  will  ensue 
provided  the  urine  is  healthy.  It  is  a  most  useful  emer- 
gency operation,  and,  if  necessary,  may  be  repeated  on 
several  successive  occasions. 

PcrXCTTJRE  OF  THE  BLADDER  THROUGH    THE  llECTUM. 

— Place  the  patient  in  the  lithotomy  position.  Pass  the  left 
forefinger  into  the  rectum,  and  place  its  tip  just  bej'ond 
the  back  of  the  prostate.  Take  Cock's  long  curved  trocar 
and  cannirla,  with  the  point  of  the  trocar  slightly  with- 
drawn within  the  canniila.  Introduce  it  through  the 
anus,  and  guide  it  by  the  finger  in  the  rectum  to  a 
spot  immediately  behind  the  prostate  exactly  in  the 
middle  line.  Press  the  cannula  firmly  on  the  fluctuating 
trigone  of  the  bladder,  and  plunge  the  trocar  boldly 
into  the  bladder,  in  a  direction  upwards  and  forwards 
towards  the  umbilicus.  AVithdraw  the  trocar,  and  secure 
the  cannula  in  situ  with  suitable  tapes.  Do  not  plug  the 
cannula,  but  fix  an  india-rubber  tube  on  its  end  and  con- 
vey this  to  a  vessel  beneath  the  bed. 

Diseases  of  the  Genital  Crg.vns. 

diseases  of  the  texts. 

PAitAiMriMOSLS  is  the  strangulation  of  the  glans  penis 
by  a  tiglit  prepuce  which  has  been  drawn  back  over  it,  and 
cannot  be  replaced.    Thus,  it  is  not  infrequently  met  with 
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in  boys,  from  the  accidental  uncovering  of  tlio  glans  and 
neglect  to  draw  the  jM-epuco  forward  again.  In  adults  it 
IS  generally  due  to  swelling,  caused  by  gonorrha'a  or 
venereal  sores,  but  it  may  occasionally  occur  duiiiig 
coitus.  It  is  attended  with  great  oedema  of  the  glans  and 
prepuce,_  and  if  not  soon  reduced,  may  lead  to  ulceration 
at  the  Line  of  constriction  or  even  to  sloughing  of  the 
penis.  Treatment.— Seize  the  penis  between  the  hrst  and 
second  fingers  of  each  hand,  press  the  blood  and  oedema 
out  of  the  glans  with  the  thumbs,  and  at  the  same  time 


Fio.  276.  —Method  of  dividing  tlie  stricture  in  iiarapliimo.'-is. 
(Bryant'.s  Surgery. ) 

push  the  glans  backwards  and  trj-  to  draw  the  prcpiice 
forwards  over  it.  If  this  fails,  divide  M-ith  a  knife  (Fig. 
1^76)  the  constricting  band,  which  lies  just  behind  the 
fold  of  oodomatous  prepuce  at  the  bottom  of  the  fiuTow  on 
the  dorsum  of  the  penis. 

Phimosis  is  a  condition  in  which  the  pre]nice  i.-^:  elon- 
gated, and  its  orifice  contracted,  so  that  it  cannot  be 
drawn  back  over  the  glans.  It  may  occur  as  a  congenital 
affection  ;  or  it  may  be  acquired,  and  is  tlien  usually  due 
to  the  cicatricial  contraction  of  the  orifice  following 
syphilitic  ulceration  or  repeated  attacks  of  gonorrhcea. 
The  orifice  when  very  small  may  cause  difficulty  of 
micturition  or  even  retention  of  urine  ;  whilst  the  strain- 
ing to  pass  water  may  induce  prolapse  of  the  rectum, 
hernia,  irritation  of  the  bladder,  and  svmjitoms  of  stone, 
and  if  not  relieved  may  produce  the  liarmful  effects  on 
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the  urinary  organs  described  irnder  stricture ;  or  the 
deposit  of  the  urinarj''  salts  beneath  the  pi'epuce  may  lead 
to  the  formation  of  preputial  calculi.  The  inability  to 
uncover  the  glans  may  cause  pain  and  difBculty  in 
coitus,  and  by  preserving  a  mucous  membrane- like 
character  to  the  glans  predispose  to  venereal  disease  ; 
whilst  the  secretion  which  collects  beneath  the  prepuce 
may,  in  consequence  of  the  irritation  it  is  apt  to  set  up, 
induce  priapism,  habits  of  mastiu'bation,  inflammation 
sometimes  simulating  gonorrha3a,  adhesion  of  the  glans 


Fii;.  '277. — Seizing  the  prepuce  preparatory  to  the  operation  of 
circumcision,    (Bryant's  Surgery. ) 

to  the  prepuce,  or  even  as  ago  advances  the  formation  of 
an  epithelioma.  The  treatinent  may  bo  considered  under 
the  heads  of  1,  circumcision;  2,  slitiivg  the  prepuce  :  and  3, 
dilatation  of  the  preputicU  orifice. 

1.  Circumcision. — Lay  hold  of  the  prepuce  transversely 
with  a  pair  of  polypus  forceps,  on  a  level  with  the  corona  ; 
let  the  glans  slip  back,  close  the  forceps,  and  shave  off 
all  the  jjrepuce  in  front  of  them  with  a  clean  sweep  of  the 
knife.  Eemove  the  forceps,  sHt  up  the  mucous  Uning  of 
the  x'l'epuce  in  the  middle  line  quite  back  to  the  corona, 
break  down  any  adhesion  between  the  prepuce  and  glans, 
wash  away  the  secretion,  twist  or  tie  any  sjDiu'tiug 
vessels,  and  stitch  the  Haps  of  nurcous  membrane  to  the 
skin  with  interrupted  horse-hair  sutures.  Dress  with 
boracic  lint  or  iodoform. 

2.  Hlitting  the  prepuce  may  be  done  with  scissors  or  with 
a  ciu'ved  bistoury,  guided  by  a  director  introduced  between 
the  glans  and  prepuce.    In  either  case  the  mucous  mem- 
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brane  shoiild  be  united  to  the  skin-flaps  with  fine  sutures 
alter  twisting  or  tying  any  bleeding  vessels.  Care  should 
be  taken  not  to  pass  the  director  into  the  meatus  and 
to  ensure  that  the  mucous  membrane  is  slit  quite  back  to 
the  corona. 

Ji.  pHatation  of  the  prepuce  may  be  accomplished  in 
slight  cases  by  a  daily  endeavour  to  draw  back  the  con- 
tracted prepuce  over  the  glans.  It  may  also  be  done  bv 
the  preputial  dilator,  or  by  forcible  separation  of  the 
blades  oi  the  dressing  forceps,  though  such  means  are  not 
olteu  successful. 

PnniAiiY  VENEHEAL  soEEs  OP.  cir.A>,-CRES.— Two  chief 
A'aneties  of  venereal  sore  or  chancre  occur,  tlie  sijphilitir 
or  wfeding,  and  the  local  contagious  or  ' non-ir.fccting. 
Either  of  these  may  be  accompanied  by  sloughing  or 
])hagedfena,  and  are  then  spoken  of  as  sloughin''  or 
phagedcenic  sores  or  chancres.  ° 

1.  The  prrmari/  siiphilitic  chancre  has  alreadv  been 
described  in  the  section  on  syphilis  (p.  -49). 

2.  The  local  contagious  or  non-infecting  sore,  the  soft 
chancre  or  chancroid  as  it  is  sometimes  called  to  dis- 
tinguish it  from  the  hard  or  sy]3hilitic  chancre,  is  a 
specific  form  of  ulceration  proba'blv  depending  upon  a 
distinct  variety  of  micro-organism."  Tlioutjh  the  ulcer, 
like  the  syphilitic,  may  occur  on  anv  part  of  the  body 
that  IS  inoculated  with  the  specific  virus,  it  is  so  much 
more  frequently  met  with  on  the  genitals  that  it  is 
described  ^ith  cliscases  of  these  organs.  It  is  not 
followed  by  constitutional  symptoms. 

/S/yns.— isTon-infecting  or  soft  chancres  are  most  frequent 
at  the  junction  of  the  glans  and  pro]nice,  where  they  often 
take  the  form  of  a  ring  of  small  ulcers  around  tlie  "corona 
glandis.  More  rarely  they  are  met  with  on  the  muco- 
cutaneous or  cutaneous  surface  of  the  organ.  They  usually 
begin  as  a  pustule  or  slight  excoriation  generaliv  witliiii 
a  few  days  of  inoculation,  and  when  fully  established, 
appear  as  small  oval  ulcers,  Avith  sbai']-i]y-cut  edges  and  a 
slightly  depressed  base  covered  with  a  greyish  slough,  and 
surrounded  bv  a  rod  areola  of  inflammation.  "\^liVn  irri- 
tated, as  by  the  rubbing  of  the  clothes,  or  tlie  retention  of 
the  secretion  beneath  a  long  prepuce,  they  may  become 
indurated ;  but  the  induration  lias  not"  the "  sharply- 
defined  character  of  the  syjihilitic  sore.  The  inguinal 
glands  become  enlai-gcd  [hubn),  and  matted  together  into 
a  single  mass,  often  of  considerable  size,  and  have  a 
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marked  tendency  to  su^jptu'ate.  The  pns  taken  from  them 
apparently  contains  the  same  micro-organism  as  that  of 
the  sore,  since  when  inoculated  on  the  same  or  another 
person,  a  similar  sore  is  produced. 

Diagnosis. — Themain  differences  between  anon -infecting 
or  soft  sore,  and  an  infecting  or  hard,  are  the  following : — 
The  soft  sore  is  generallj'  unattended  with  induration  ;  in 
the  hard  the  induration  is  well  marked ;  the  soft  occurs 
within  a  few  days  of  inoculation,  the  hard  not  till  after 
three  to  five  weeks  ;  in  the  soft  the  secretion  is  abundant 
and  purulent,  in  the  hard  scant_y,  and  often  consists  of 
little  more  than  epithelial  debris  :  the  soft  can  be  re- 
inoculated  on  the  same  patient,  and  hence  is  frequentlj^ 
multiple ;  the  hard  cannot  be  re -inoculated  on  the  same 
patient,  and  hence  is  single  imless,  as  very  rarely 
happens,  the  patient  is  inoculated  in  two  places  at  the 
same  time.  The  bubo  following  the  soft  sore  is  single, 
soft,  and  very  liable  to  suppurate  ;  that  following  the  hard 
sore  is  multiple,  hard,  and  shotty,  and  very  rarelj* 
suppurates.  A  patient,  however,  may  be  inoculated 
with  syphilis  at  the  same  time  that  he  receives  a  soft  sore. 
Hence,  when  the  incubative  2>eriod  of  s}q)hilis  has  passed, 
the  soft  sore  may  take  on  the  characters  of  the  hard  sore. 
Till  this  period  is  over,  therefore,  a  cautious  prognosis  as 
to  the  i:)robable  occurrence  of  secondary  symjitoms  should 
be  given.  It  is  consequently  not  uncommon  to  find  a 
patient  with  a  chancre  which  presents  characters  both  of 
the  hard  and  soft  sore. 

Treal iiu'id. — Local  treatment  only  is  necessary,  and  con- 
sists in  scrupulous  cleanliness,  protection  of  the  sore 
from  irritation,  and  the  aj^plication  of  blackwash  or 
iodoform.  Should  the  glands  become  inflamed,  rest  in 
the  recumbent  posture  is  essential.  If  siqipuration 
threatens,  hot  poultices  must  be  applied  and  a  free 
incision  in  a  vertical  direction  made  as  soon  as  pus  has 
formed.  Should  any  intractalile  sinuses,  as  frequentl}' 
happens,  bo  left  after  the  bubo  has  suppurated,  they 
should  be  laid  freely  open,  and  allowed  to  granulate  from 
the  bottom. 

.3.  The  sioufjJi  inrj  sore  is  duo  to  want  of  cleanliness  or  the 
retention  of  irritating  discharges  by  a  long  foreskin,  and 
generally  occui's  in  weakly  or  debilitated  subjects.  The 
sore,  which  is  covered  with  a  yellow  .slough  and  is  sur- 
I'oiuided  by  an  angry  areola  of  inflammation,  spreads 
rapidly  and  is  attended  with  considerable  swelling  and 
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oedema  of  the  pouis.  The  general  ai)poarance.s  of  the 
nicer  and  its  appropriate  treatment  have  ah'eady  been 
given  in  the  section  on  Vkcrs  (p.  ;jl). 

4.  The  pluKjedd-nk  sore. — Phagediena  may  attack  both 
the  hard  and  soft  sore,  but  is  said  by  Mr.  Hutchinson  to 
be  a  more  frequent  complication  of  the  former  than  of 
the  latter.  Like  sloughing  it  may  be  due  to  want  of 
cleanliness  and  neglect,  or  to  the  irritation  of  the  discharges 
retained  by  a  long  foreskin.  It  seldom,  however,  occurs 
to  any  serious  extent,  except  in  those  whose  constitutions 
are  broken  down  by  want  of  food,  abuse  of  alcohol,  de- 
bauchery, or  exhausting  disease.  For  a  descnption  of  the 
character  and  the  treatment  of  this  ulcer  see  p.  31. 

Epithelioma  of  the  penis  generally  begins  as  a  warty 
growth  or  as  an  ulcer  on  the  glans  oi'  "inner  sm-face  of  the 
prepuce.  Old  age-  is  looked  upon  as  the  chief  predis- 
posing, and  the  irritation  of  retained  secretion  under  a 
long  prepuce  as  the  common  exciting  cause.  The  in- 
durated, sinuous  and  everted  edges  of  the  ulcer,  the  wartv 
base,  sanious  and  foul  discharge,  rapid  growth,  advanced 
age  of  the  patient,  and  later,  the  involvement  of  the 
inguinal  glands,  will  generally  serve  to  distinguish  it 
from  warts  or  venereal  ulcers  for  which  it  has  been 
mistaken.  If  allowed  to  run  its  course  the  whole  penis 
becomes  infiltrated  with  the  growth  ;  the  lumbar,  as  well 
as  the  inguinal  glands,  become  involved ;  sloughing  and 
ulceration  ensue,  and  the  patient  generally  dies  of  ex- 
haustion or  hajmorrhage.  The  internal  organs  are  not 
usually  affected.  Traitmcnt. — If  seen  early,  the  growtli 
alone  may  be  removed.  As  a  rule,  however,  the  penis 
should  be  amputated  in  front  of  the  scrotum  unless  the 
glands  are  much  involved  or  the  disease  extends  back- 
wards beyond  this  point.  In  such  a  case  the  scrotum 
may,  under  certain  conditions,  be  split,  the  wliole  ]wnis, 
with  the  crura,  removed,  and  the  urethra  stitched  to 
the  perinajum.  The  inguinal  glands  if  not  too  extensively 
diseased  should  be  also  removed. 

AjiruTATioN  OF  THE  PENIS  is  often  ])erfornied  by  one 
swoop  of  the  knife  ;  when  tlius  done  the  urethra  is  liable 
to  retract  and  cause  subse(|uent  trouble  in  micturition. 
It  is  best  therefore  to  divide  the  corpTis  spongiosum 
about  half  an  inch  fiu'ther  forward  than  the  cor]iora 
cavernosa,  and  then  split  the  urethra  and  secure  it  hy 
suture  to  the  skin.  The  skin  should  be  dra\^ni  well 
forward  before  it  is  divided,  as  otherwise  it  is  apt  to 
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obscm-e  the  more  retractable  stump,  and  render  the 
securing  of  the  arteries  difficult.  Too  much  skin  more- 
over is  liable  to  obstruct  the  orifice  of  the  urethra.  Hae- 
morrhage during  the  operation  should  be  restrained  by 
Clover's  clamp  or  by  the  fingers  of  an  assistant.  The  two 
dorsal  arteries  and  the  arteries  of  the  corpora  cavernosa 
and  of  the  septum  usually  require  hgature.  Amputa- 
tion by  the  galvanic  ecraseru-  is  strongly  advised  by 
some,  but  is  open  to  the  objection  that  it  may  be  fol- 
lowed by  secondary  htemori'hage  on  the  separation  of 
the  sloughs. 

DISEASES  OF  THE  SPROTUil,  SI'EEIIATIC  CORD,  AKD 
TESTICLE. 

Epithelioma  of  the  scrotum,  often  called  sweep's 
cancer  from  the  frec^uency  with  which  it  occurs  in 
chimney-sweepers  owing  to  the  ii'ritation  of  the  soot, 
generally  begins  as  a  dark  wart  or  tubercle  which  ul- 
timately ulcerates,  producing  a  sore  with  hard  sinuous 
everted  edges,  and  an  irregular  warty  tuberous  base. 
At  times  it  begins  as  a  chronic  eczema.  The  iiritant 
would  ajjpear  to  be  not  merely  the  carbon  of  the  soot, 
but  one  or  more  of  the  products  of  the  destructive 
distillation  of  coal,  as  the  cancer  does  not  occur  from 
soot  produced  by  the  bra-ning  of  wood,  and  is  found 
amongst  workers  in  coal-tar  and  its  products.  The 
inguinal  glands  become  involved,  and  occasionally  the 
testicle,  but  the  disease  does  not,  as  a  rule,  affect 
internal  organs.  Death  is  commonly  due  to  the  ex- 
haustion produced  by  the  ulceration  in  the  ingmnal 
glands,  or  heemorrhage  from  the  opening  of  a  large 
blood-vessel  in  the  groin.  Tn-atment. — Free  and  early 
incision  with  the  knife,  and  removal  of  the  inguinal 
glands  if  enlarged  and  hard.  If  the  testicle  is  involved 
it  should  be  excised  at  the  same  time.  The  skin  of  the 
part  is  very  lax,  and  although  the  testicle  may  be 
denuded  it  rapidly  becomes  covered  in. 

(EDEitA  OF  the  scrotum,  owing  to  the  laxity  of  the 
tissues,  is  common.  It  may  occur  in  kidney  and  heart 
disease  as  part  of  the  general  dropsy,  or  it  may  be  caused 
by  infiammation  of  the  neighbouring  parts,  as  the  tes- 
ticle. It  is  also  met  with  in  extravasation  of  mine,  and 
may  occur  after  an  operation  for  hernia,  varicocele,  &c. 

Erysipelas  of  the  scrotum  may  be  the  result  of 
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slight  m juries,  abrasions,  &c.,  or  may  occur  idiopathicalh'. 
It  IS  attended  with  great  swelling,'^  redness  and  a'dema, 
and  is  very  liable  to  terminate  in  extensive  sloughing  and 
gangrene.  The  same  general  and  local  treatment  should 
be  adojoted  as  described  under  Erysipelas,  with  free  and 
early  incisions  should  suppuration  thi-eaten. 

Eczema  and  prurigo  of  the  scrotum  require  no  special 
mention. 

Elephantiasis  scroti  is  an  enormously  hypertrophied 
condition  of  the  skin  and  connective  tissue  of  the  scrotum, 
and  probably  depends  (like  a  somewhat  similar  condition 
known  as  Ijmiph-scrotum,  in  which  a  milkv  fluid  exudes 
from  the  skin,)  on  the  presence  in  the  blood  of  iha  filaria 
sanguinis  hominis.  The  disease  is  common  in  the  East, 
but  is  seldom  met  with  in  this  country,  and  then  only  in 
those  who  have  lived  in  the  East.  The  penis  is  sometimes 
affected  in  a  similar  manner.  Treatment. — The  hypertro- 
I)hied  mass  may  be  dissected  off  the  testicle  and  penis, 
after  elevating  it  for  some  hours  before  the  operation  in 
order  to  drain  it  as  much  as  possible  of  blood.  The  base 
of  the  mass  during  the  operation  should  be  constricted  by 
an  elastic  band. 

Hydrocele  is  a  collection  of  serous  fluid  in  connection 
with  the  testicle  or  spermatic  cord.  There  are  several 
varieties  of  hydrocele.  Thus,  the  fluid  may  be  contained 
in  the  tunica  vaginalis  {common  or  raqimd  hydrocde) ;  and 
this_  is  further  spoken  of  as  congenital  when  the  tanica 
vaginalis  communicates,  through  the  non-obliteration  of 
its  funicular  process,  with  the  general  peritoneal  cavity,  or 
as  acute  when  associated  with  acute  inflammation  of  the 
testicle  or  epididymis.  Again,  the  fluid  maybe  contained 
in  a  cyst  in  connection  -n-ith  the  testicle  "or  epididymis 
{encysted  Jujdrocele  of  the  testicle  or  epididymis),  or  contained 
in  a  cj^st  formed  in  connection  with  the  s]')crmatic  cord 
{encysted  hydrocele  of  Uie  spermatic  cord).  The  condition 
described  by  I'ott  and  Scarpa  as  dijfii.'ie  hydrocele  of  the 
spermatic  card,  appears  to  be  a  general  dropsy  of  the  loose 
connective  tissue  of  the  cord,  and  is  so  rare  that  it  may 
bo  di.smissed  without  further  comment. 

CoMMOx  oil  VAGiXAL  HYDROCELE  is  a  Collection  of 
serous  fhiid  in  the  cavity  of  the  tunica  vaurinalis. 

Causes. — Infancy,  middle  age,  heredity,  gout,  and 
malaria  arc  said  to  predisiioso  to  it;  wliilst  slight  injuries, 
repeated  strains,  the  liresence  of  loose  bodies  in  the 
tunica  vaginalis,  and  certain  chronic  diseases  of  the  tes- 
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tide  are  sometimes  exciting  causes.  Often  however  no 
apparently  efficient  cause  whatever  can  he  discovered. 

Fathology. — By  some  it  is  looked  upon  as  a  passive 
dropsy,  due  to  the  loss  of  balance  between  the  secreting 
and  absorbing  power  of  the  tunica  vaginalis  ;  by  others 
it  is  believed  to  be  due  to  chronic  iuilammation.  _  The 
fluid  is  of  a  pale  straw  colour,  with  a  specific  gravity  of 
1020  to  1030,  and  contains  a  large  quantity  of  albumen. 
The  dilated  tunica  vaginalis  is  usually  thin ;  but  in  long- 
standing cases  it  is  occasionally  greatly  thickened,  and 
may  be  even  of  cartilaginous  consistency.  The  coverings 
are  the  same  as  those  of  the  testicle,  viz.,  skin,  superficial 
fascia,  dartos.  and  intercolumnar,  cremasteric  and  in- 
fundibuliform  fascite. 

Symptoms. — Ordinary  hydrocele  forms  a  smooth,  tense, 
elastic  or  fluctuating  sweUing  in  the  scrotum,  of  a  ppi- 
form,  globular  or  oval  shape,  and  is  frequently  slightly 
constiicted  at  its  middle  or  at  its  lower  or  upper  part. 
The  chief  diagnostic  sign  is  its  translucency.  If  the 
walls  are  very  thick  it  may  appear  opaque  when  ex- 
amined for  translucency  in  the  usual  way  by  the  light 
of  a  candle  ;  but  I  have  never  met  with  a  hydrocele,  how- 
ever thick  its  walls,  which  was  not  found  translucent  when 
a  powerful  light,  as  that  of  an  ophthalmoscopic  lamp,  was 
used.  The  cord  is  free,  and  there  is  no  impulse  on  cough- 
ing, signs  which  serve  to  distinguish  it  from  a  hernia. 
When  the  hydrocele  extends  up  the  funicular  portion  of 
the  tunica  vaginalis  into  the  inguinal  canal  there  may 
however  be  a  transmitted  impulse  from  the  abdominal 
wall ;  it  might  then  be  mistaken  for  an  irreducible  hernia. 
The  dulness  on  percussion,  the  history  that  it  began  at 
the  bottom  of  the  scrotum,  and  the  translucency,  if  the 
light  be  powerful  enough,  will  distinguish  it.  The  testicle 
is  situated  behind  and  near  its  lower  part,  save  in  ex- 
ceptional cases,  where  adhesions  have  been  contracted  to 
the  anterior  wall,  or  the  testicle  has  descended  retro- 
verted. 

The  treatment  may  bo  palliative  or  radical.  Palltaiive 
ireatme7it  consists  in  tapping  the  hydrocele  with  a  trocar 
and  cannula,  and  repeating  the  operation  from  time  to  time 
as  required.  Before  tapping  a  hydrocele  the  situation  of 
the  testicle  should  be  made  out,  lest  it  be  injured  by  the 
trocar.  This  can  usually  be  done  by  marking  the  opaque 
spot  whilst  examining  for  translucency,  and  by  the 
patient's  sensation  on  handling  it.    If  the  sac  is  not  veiy 
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teuse  the  testicle  can  be  felt.  Choose  a  spot  for  puncture 
near  the  bottom  of  the  swelling,  free  from  scrotal  veins 
which  can  readily  be  seen  through  the  skin,  and  having 
made  out  the  situation  of  the  testicle,  gi-asp  the  tumour 
from  behind  with  the  palm  of  the  hand  so  as  to  make  it 
tense,  and  phmge  the  trocar  and  cannula,  held  as  in 
Fig.  278,  sharply  into  the  sac  to  ensure  perforating  the 
wall.  The  trocar  should  be  directed  at  first  backwards, 
and  then  immediately  turned  upwards  to  avoid  wounding 


Fig.  278. — TapijiDg  a  hydrocele.    (LSryaut's  Surgery.) 


the  testicle.  Having  withdrawn  the  fluid,  remove  the 
cannula,  and  apply  a  small  pad  of  lint  or  strapping. 

The  radical  cure  is  commonly  effected  bv  iniecting 
tincture  of  iodine  into  the  sac  thi-ough  the  cannula  after 
having  withdrawn  the  fluid.    The  quantity  injected  is 
usually  about  two  drachms.  If  ten  drops  of  a  3/,  solution 
of  cocaine  is  injected  before  the  iodine  no  jiain  i.s  felt. 
The  iodine  sets  up  some  slight  amount  of  inflammation, 
and  generally  cures  by  restoring  the  balance  between 
the    secreting    and   absoibing    power   of    the  ,  tunica 
A-aginalis,  or  occasionally  by  causing  adhesions  between 
the  two  layers  of  the  tunica   vaginalis.     Should  tlio 
injection  fail,  it  may  be  reitoated  ;  or  the  tunica  vaginali.s 
may  be  laid  open,  a  portion  cut  away,  and  the  reuuiindor 
Tuiited  by  suture  ajid  drained.    But  even  this  treatment 
cannot  always  bo  dojjcuded  ou  for  curing  the  hydrocele. 
The  only  absolutely  certain  method  is  to  lay  open  the  .sac 
and  allow  it  to  granulate  up  from  the  bottom. 

The  hydroceles  so  fre(|uciitly  seen  in  young  cliildren 
generally  undergo  a  s]iont;ni('ous  cure,  and  nothing  be- 
yond a  Lliscutient  lotion  is  usuallj^  necessary.  Should 
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the  hydrocele  prove  intractable,  however,  it  may  be 
punctm-ed  wth  a  hne  trocar  and  cannula,  and,  if  neces- 
sary, afterwards  injected  with  a  weak  solution  of  iodine. 

Congenital  hydrocele  is  a  collection  of  fluid  m  the 
sac  of  the  tunica  vaginahs,  the  funicular  process  of  which 
through  an  arrest  of  development  has  remained  unoblite- 
rated.  The  fluid,  therefore,  unless  the  aperture  of  com- 
mimication  is  veiy  small,  can  be  readily  pressed  back 
into  the  abdominal  cavity,  and  an  expansile  impulse  is 
given  to  it  on  coughing"  or  crying.  In  this  respect  it 
resembles  a  hernia  ;  but  its  transluccncv  and  the  fact  that 
the  fluid  goes  back  slowly  and  without'the  sudden  slip  or 
giu'gle  as  is  the  case  in  a  hernia,  should  serve  to  distinguish 
it.  It  should  not  be  forgotten  that  a  piece  of  omentum 
or  intestine  may  descend  into  the  sac  of  the  hydrocele. 
At  times,  the  aperture  of  communication  between  the 
funicular  process  and  the  general  peritoneal  cavity  is 
closed,  and  though  the  hydrocele  still  extends  more  or 
less  up  the  iugumal  canal,  the  fluid  cannot  be  pressed 
back  into  the  abdominal  cavity.  To  this  condition  the 
name  of  infantile  hydrocele  has  been  given. 

Treatment.— A  truss  should  be  applied  over  the  inguinal 
canal  to  cause  obliteration  of  the  funicular  portion  of  the 
tunica  vagmalis,  and  to  prevent  the  descent  of  a  hernia, 
and  subsequently  the  hydrocele  may  be  treated  in  the 
ordinary  way.  As  a  rule,  however,  when  the  obliteration 
of  the  fimicular  portion  has  been  accompHshed,  the 
hydrocele  undergoes  a  spontaneous  cure. 

Encysted  hydrocele  oe  the  testicle.— This  term 
IS  applied  to  a  cyst  or  cysts  formed  in  connection  with  the 
testicle  or  epididymis,  but  having  no  communication  with 
the  cavity  of  the  tunica  vaginalis.  Cysts  in  connection 
with  the  testicle  itself  are  very  rare,  and  require  no 
further  description  here.  Encysted  hydroceles  of  the 
ei.ididjTnis,  however,  though  still  rare,  are  more  often  met 
with  and  may  be  divided  into  (1)  the  suhsernus  cysts 
which  are  of  no  clmical  importance,  and  (2)  the  sner- 
matic  cysts.  The  latter  are  thin-walled,  membraneous 
cysts,  and  are  lined  with  tesselated  epithelium  and  con- 
tain a  watoiy,  slightly  opalescent  or  milky  fluid  in  which 
there  is  often  an  abundance  of  spermatozoa.  The  pre- 
sence of  the  spermatozoa  may  be  due  to  the  rupture  into 
the  cyst  of' one  of  the  seminal  ducts  ;  or  to  the  cyst  being 
developed  in  connection  with  a  seminal  duct.  The  origin 
of  these  cysts  is  doubtful.    They  are  generally  believed 
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however,  to  be  developed  fi-om  some  of  the  fajtal  remains 
(Wolffian  body,  Miillerian  duct,  &c.)  so  abmidant  in 
the  situation  of  the  ejDididj-mis. 

Signs.— They  appear  as  tense,  fluctuating,  translucent, 
moveable,  globular,  smooth  or  lobulated  swellings,  with- 
out impulse  on  cough,  and  situated  immediately'above  or 
behind  the  testicle.  The  cord  is  generally  free.  They 
are  often  combined  with  an  ordinary  hydrocele . 

The  traitment  is  like  that  of  ordinary  hydrocele. 

EjfCYSTED    HYDROCELE    OF    THE    SPERMATIC   COED  is 

a  collection  of  serous  fluid  in  an  unobliterated  portion  of 
the  funicular  process  of  the  tunica  vaginalis.  The  fluid 
is  similar  to  that  of  an  ordinary  hydrocele.  The  cover- 
ings of  the  cyst  are  those  of  the  fiinicular  process,  viz. , 
the  skin,  and  the  superflcial,  intercolumnar,  cremasteric, 
and  infundibuliform  fascia? ;  the  vas  with  the  arteries  and 
veins  are  behind  it. 

Signs. — An  encysted  hydrocele  of  the  cord  appears  as  a 
well-defined,  tense,  oval  or  globular,  fluctuating,  freely 
moveable  swelling  in  the  course  of  the  spermatic  cord. 
It  is  unconnected  with  the  testicle  below,  and  cannot  be 
reduced  into  the  abdomen  above  although  it  may  be 
pushed  back  some  distance  up  the  inguinal  canal.  It  is 
translucent,  and  gives  no  impulse  on  coughing.  But 
when  high  up  in  the  inguinal  canal,  it  may  be  difficult  to 
distinguish  from  a  small  irreducible  hernia',  as  an  impidse 
is  communicated  _  to  it  from  the  abdominal  walls,  and  it 
may  be  impracticable  to  detect  its  translucency.  A 
cautious  puncture,  with  a  gi-ooved  needle,  may  then  be 
necessary  to  diagnose  it. 

Treatment. — Painting  with  tincture  of  iodine  may  first 
be  tried.  This  failing,  the  cyst  should  be  punctured  with 
a  small  trocar  and  cannula.  Should  it  refill,  it  mav 
be  injected  with  iodine,  like  an  ordinary  hydrocele,  or  it 
may  be  laid  open  by  an  antiseptic  incision.  1  Uit  befoi-e 
undertaking  its  radical  cure,  you  must  vcoW  assure  your- 
self that  there  is  no  communication  with  the  ]ioritoncum. 
This  may  usually  bo  done  by  noting  that  no  decrease  in 
size  takes  ^\u.cq  on  applying  steady  in-ossure  for  some 
little  time. 

YakicoC'ELE  is  a  dilated  and  varicose  condition  of  the 
sjiermatic  plexus  of  veins. 

The  anises  of  varicocele  are  not  really  known.  It  lias 
been  attributed  to  an  extra  lax  state  of  the  ])arts,  induced 
by  dcbilitj'  and  general  want  of  tone  ;  congestion  from 
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too  early  or  continual  excitement  of  the  sexual  organs ; 
occupations  invohdng  long  standing;  and  to  certain 
anatomical  peculiarities  (all  of  which,  however,  are  pre- 
sent in  every  healthy  male),  such  as  the  great  length  of 
the  spermatic  veins,  the  dependent  position  of  the  testicle, 
the  plexiforui  arrangement  of  the  A'eins  in  the  scrotum,  &c. 
But  it  often  occurs  in  men  in  good  health,  and  in  whom 
the  parts  are  not  lax.  The  reasons  given  for  its  much 
greater  frequency  on  the  left  than  on  the  right  side  are — 
1,  that  the  left  vein  is  longer  than  the  right ;  2,  that 
an  obstacle  is  offered  to  the  outlet  of  the  left  vein  by  its 
o])ening  at  right  angles  into  the  renal  vein ;  3,  that  the 
blood  pi'essure  is  less  in  the  vena  cava  than  in  the  renal 
vein;  4,  that  the  left  vein  is  crossed  bj^  the  sigmoid 
flexure,  and  is  hence  liable  to  be 
pressed  upon  by  fcecal  accumulations. 
Mr.  W.  Gr.  Spencer,  who  has  recentlj' 
worked  at  this  subject,  believes  that 
the  presence  of  the  large  veins  is  due 
to  a  congenital  variation  from  the 
normal  process  of  development, where- 
bj'  many  of  the  veins  of  the  Wolffian 
body  (from  which  the  spermatic  veins 
are  formed)  remain  unobliterated,  and 
capable  of  being  dilated  by  anything 
obstructing  the  return  of  venous 
blood  from  the  testicle.  More  of  these 
veins,  he  says,  ai-e  normally  obliterated 
on  the  right  than  on  the  left  side.  Fig.  279. — Varico- 

Si/mjitoms  and  diagnosis. — There  may  cele.  (St.  Bar- 
be  merely  a  sense  of  weight  and  ful-  tholomew's  Ho.s- 
ness  in  the  scrotum,  or  dragging  or  intal  Museum. ) 
even  severe  pain  worse  after  the  day's 
work,  but  relieved  by  recumbency.  The  symptoms,  how- 
ever, are  often  more  mental  than  physical,  the  patient 
fearing  impotence  or  sterility,  and  sometimes  becoming 
hjijochondriacal  in  consequence.  The  varicose  veins, 
which  may  sometimes  be  seen  through  the  skin  of  the 
scrotum,  form  a  soft,  irregular,  ojDaque,  knotted,  pyriform 
mass,  in  which  there  is  a  distinct  expansile  thrill  or  im- 
pulse on  cough.  The  swelling  is  confined  to  the  scrotum, 
and,  although  it  may  be  reduced  on  the  patient  lying 
down,  it  does  not  go  back  with  a  gurgle  or  .slip  like  a 
hernia,  and  gradually  returns  when  the  patient  rises, 
notwithstanding  that  the  finger  is  j)laced  over  the  ex- 
w.  '  3  c 


754 


DISEASES  OF  REGIONS. 


ternal  abdominal  ring.  The  testicle,  though  perhaps,  as 
a  rule,  a  little  smaller  than  natural,  is  seldom  much 
atrophied. 

The  treatment  may  be  either  palliative  or  radical. 

The  palliative  treatment  consists  in  cold  sponging,  the 
use  of  shower-baths,  healthy  exercise,  regulation  of  the 
bowels,  and  the  administration  when  indicated  of  fer- 
ruginous tonics ;  whilst  the  mental  anxietj^  of  the  patient 
should  be  relieved  by  the  assurance  that  atrophy  or  im- 
potence need  not  be  feared.  Locally,  a  suspensory 
bandage  should  be  worn,  or  the  veins  braced  up  by 
drawing  the  lower  i:)art  of  the  scrotum  through  a 
WormakV s  ring. 

The  radical  treatment  should  only  be  undertaken  (1) 
when  the  varicocele  is  large  or  causes  much  pain ;  (2)  when 
it  acts  as  a  bar  to  the  entering  of  the  joublic  services  ;  or 
(3)  when  it  appears  to  be  inducing  atrophy  of  the  testicle. 
Whether  it  should  or  should  not  be  imdertaken  for  the 
cure  of  mental  distress,  must  be  left  to  the  judgment  of 
the  surgeon  in  each  individual  case.  The  operations  for 
the  radical  cure,  which  have  for  their  object  the  oblitera- 
tion of  the  enlarged  veins,  are  many.  Here  only  is 
described  the  method  by  subcutaneous  ligature  and 
division.  Separate  the  vas,  which  can  always  be  felt  as  a 
rounded  cord,  from  the  veins  ;  pass  with  a  na?vus  needle  a 
thread  of  catgut  or  kangaroo-tail  tendon  between  the  veins 
and  the  vas,  and  then  back  again  between  the  veins  and 
the  skin,  and  tie  the  veins,  allowing  the  knot  to  slip 
through  the  puncture  in  the  skin.  Eepeat  the  procedure 
three  quarters  of  an  inch  above,  and  then  divide  the  veins 
between  the  ligatures  with  a  tenotomy  knife.  The  sper- 
matic arteries  escape  injui-y  as  thej^  sli]!  away  with  the 
vas,  to  which  they  are  attached. 

Other  methods  consist  in  the  subcutaneous  division 
of  the  veins  with  the  galvano- cautery  viire ;  excision  of 
the  veins  ;  compression  of  the  veins  by  hair-lip  pins  and 
figure-of-S  sutures  ;  division  of  the  veins  with  the  clastic 
ligature,  &c.  The  method  described  above  can  be  recom- 
moiided  as  safe,  painless,  efficient,  easy  of  jierformance, 
and  as  necessitating  tlio  minimum  amount  of  rest  subse- 
quent to  its  performance. 

TuMoiTRS  OF  THE  srKUMATic  coRii,  though  occasionally 
met  with,  are  too  rare  to  reqiiire  any  doscriplion  in  a 
work  of  this  character. 

II.12MAT0CELE  or  C'OM.MOX  li.E.MATOCELE  is  an  cffusion 
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of  blood  into  tlie  cavity  of  the  tunica  yaginalis.  Blood 
may  also  be  effused  into  an  eucj'sted  hydrocele  of  the 
testis,  epididjTiiis  or  cord,  into  the  substance  of  the 
testicle  itself,  or  into  the  tissue  of  the  scrotum  ;  and  to 
such  the  terms  hfematocele  of  the  testis,  hiomatocele  of 
the  cord,  &c. ,  have  been  applied.  All  of  these  conditions, 
however,  are  too  rare  to  admit  of  any  description  here. 

C'dtses. — An  ordinary  htematocele  maybe  due  to  a  blow 
on  the  testicle,  or  a  strain  in  lifting  hea\y  weights,  or  a 
like  injury  to  a  hycb'ocele;  to  the  puncture  of  the  testicle 
or  blood-vessel  in  tapping  a  hydrocele ;  or  to  the  giving 
way  of  a  weakened  or  varicose  vessel  in  consequence  of 
the  alteration  in  tension  on  removal  of  the  hj-drocele-fluid 


Fia.  280. — Hematocele.    (St.  Bartholomew's  Hosisital  Museum.) 

by  tapping.  At  times,  however,  it  may  occur  sponta- 
neously, and  is  then  jirobably  due  to  some  atheromatous 
or  other  change  in  the  vessels  or  chronic  inflammation  of 
the  tunica  vaginalis. 

Fatholorpj. — The  effused  blood  may  be  absorbed,  or  it 
may  clot  and  be  deposited  on  the  walls  of  the  sac,  givino- 
the  hfematocele  the  appearance  of  an  aneurism  (l^^ig.  280) ; 
or  the  central  portions  of  the  clot  may  break  down  into  a 
chocolate-coloured  fluid,  which  under  the  microscope  is 
seen  to  consist  of  disintegrating  blood  corpuscles,  hrema- 
tine  and  cholesterine  crystals.  At  times  suppuration  may 
take  place,  the  fluid  in  the  sac  then  consisting  of  a  mix- 
ture of  broken-down  blood  and  pus.  Calcification  of  the 
walls  in  old-standing  cases  may  occur. 

Hlgns  luid  ding/iovis. — Htematocolo  comes  on  suddenly, 
appearing  as  a  smooth,  tense,  or  semi-fluctuating,  oval  or 
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globular,  non-translueent  swelling  in  the  scrotum.  At 
first  there  may  be  considerable  jjain  in  the  testicle  and 
ecchymosis  of  the  scrotum  ;  but  later,  neither  as  a  rule 
will  be  present.  Testicular  sensation  is  generally  dis- 
covered behind  the  swelling.  The  freedom  of  the  cord 
and  absence  of  impulse  on  coughing  should  at  once  serve 
to  diagnose  it  from  a  hernia,  and  its  non-translucency 
from  a  hydrocele.  But  from  mahgnant  or  other  gixjwths 
it  is  often  difficult  to  distinguish  it ;  and,  indeed,  in  some 
cases  it  is  only  after  punctiu'e  with  a  grooved  needle  or 
even  after  an  exploratory  incision,  that  this  can  be  done. 
The  history  of  its  sudden  onset,  its  shape,  the  absence  of 
the  varying  consistency  noted  in  malignant  disease,  the 
non-involvement  of  the  glands  or  of  the  cord,  and  the 
presence  of  testicular  sensation  posteriorly,  should  help 
in  the  diagnosis.  On  jDuncture  a  chocolate-colom'ed 
fluid  escapes  in  the  one  case ;  arterial  blood,  or  nothing  at 
all,  in  the  other. 

Treatment. — When  the  ha3matocele  is  recent,  rest  in  bed, 
the  ajjplication  of  cold  or  of  evaporating  lotions,  and  the 
elevation  of  the  part  on  a  pillow,  may  lead  to  the  absorp- 
tion of  the  blood.  If  this  fails,  the  blood  may  be  with- 
drawn with  a  trocar  and  cannula.  When  such  is  done, 
however,  the  sac  in  my  experience  generally  refills,  and  I 
believe  time  is  gained  in  the  end  by  at  once  making  a  free 
incision  into  the  sac,  turning  out  the  clots,  securing  any 
bleeding  vessel  that  maj-  be  seen,  and  allowing  the 
woimd  to  heal  by  granulations.  In  long-standing  cases, 
and  especially  when  the  walls  are  much  thickened,  this 
treatment  is  clearly  indicated ;  but  if,  on  laying  the  sac 
open,  the  walls  are  found  of  cartikiginoiis  consistency, 
perhaps  calcified,  and  tlie  patient  is  old  or  broken  down 
in  constitution,  excision  of  the  testicle  is  then  called 
for,  as  otherwise  long-continued  supjmration.  which  may 
terminate  in  exhaustion  and  death,  may  ensue.  Wlierc 
.supiiuration  has  occiu'rcd,  a  free  incision  should,  under 
any  circiunstancos,  at  once  be  made. 

AnuTE  iNFLAMMATiox  OF  THE  TESTICLE  is  gencrallv 
spoken  of  as  orrJiitis  or  epididymitis  according  as  the  body 
or  the  epididymis  is  ]n-imarily  or  chieHy  alYected. 

dditses. — CionorrlKL'a  is  the  nuist  frequent  cause  ;  but 
injury  of  the  testicle,  or  irritation  of  the  prostatic  urethra, 
as'  from  the  tying  in  of  a  catheter,  or  from  the  im]iaction  ol' 
a  calcubis  or  fragiiicnt  of  a  calculus,  are  not  uncomnion 
causes.    Orchitis  souicl inu's  occiu's  din'ing  an  attack  ol 
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mumps,  and  is  then  said  to  be  due  to  metastasis.  It  has 
also  been  attributed  to  the  use  of  strong  injections  for  the 
cure  of  gonorrhoea.  How  inflammation  of  the  testicle  is 
induced  by  the  in-itation  of  the  urethra  is  a  disputed 
question.  It  is  variously  taught,  however,  that  it  is  due 
to — 1,  inflammation  spreading  along  the  vas ;  2,  reflex 
irritation  ;  and  3,  metastasis. 

Futhologij. — The  walls  of  the  tubules  and  the  inter- 
tubular  connective  tissue  become  infiltrated  with  inflam- 
matory products,  and  the  tubules  filled  with  desquamated 
epithelium.  Eesolution  usually  occui's,  leaving  the 
testicle  little  or  not  at  all  impaired  either  in  structiu'e  or 
function.  Suppm'ation,  howevei',  is  occasionally  induced ; 
and  when  the  epididjonis  is  chiefly  involved,  the  inflam- 
matory material,  in  place  of  being  absorbed,  may  be  con- 
verted into  fibrous  tissue,  which,  subsequently  contract- 
ing, may  cause  obstruction  of  the  tubules  of  the 
epididymis.  Such  may  be  known  to  have  occurred  by 
the  presence  of  a  small  hard  lump  in  the  region  of  the 
globus  minor  or  major.  An  effusion  of  fluid  into  the 
timica  vaginalis  {acute  hydruccle)  is  very  common,  but 
more  so  in  epididymitis  than  in  orchitis,  because  the 
visceral  layer  of  the  timica  vaginalis  is  in  contact  with 
the  inflamed  tissue  in  the  former  case,  but  is  separated 
from  it  by  the  thick  tunica  albuginea  in  the  latter. 

Sifjns. — In  a  well-marked  case  there  is  intense  pain  in 
the  testicle,  with  a  di'agging  or  aching  pain  in  the  groin 
and  along  the  course  of  the  cord.  The  testicle  is  swollen, 
and  exc[uisitely  tender  on  handling;  the  cord  feels  slightly 
thickened ;  and  the  skin  of  the  scrotum  is  oodematous  and 
of  a  dusky-red  colour.  When  the  inflammation  falls  on 
the  epididymis,  the  pain  and  swelling  will  be  chiefly  con- 
fined to  the  upper  and  back  part  of  the  testicle,  the  region 
of  the  epididymis,  and  fluid  will  often  be  detected  in  the 
tunica  vaginalis.  The  discharge,  if  the  inflammation  of 
the  testicle  occurs  during  an  attack  of  gonorrhoea,  gene- 
rally ceases  or  becomes  less  when  the  inflammation  is  at 
its  height.  The  local  signs  are  often  accompanied  by  sharp 
febrile  disturbance,  raised  temperature,  fiuTcd  tongue, 
7iausea  or  even  vomiting,  and  constipated  bowels. 

Trmtraent. — "When  the  attack  is  acute,  rest  in  bed  with 
the  testicle  supported  on  a  pillow  is  necessary.  Hot 
fomentations,  and  in  the  intervals  hot  linseed-meal 
])()ultices,  applied  to  the  testicle  and  groin,  give  the 
most  relief.    Internally  a  brisk  purge  should  bo  given  at 
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the  onset,  followed  by  saline  laxatives  and  small  doses  of 
antimony.  If  the  pain  is  verj-  severe,  opium  may  be 
given ;  ov  a  vera  of  the  scrotum  opened ;  or  the  tunica 
vaginalis  or  testicle  punctui-ed  to  relieve  tension  either 
with  a  needle  in  several  places  or  with  a  tenotomy  knife. 
If  suppuration  occurs,  a  free  incision  should  be  made  to 
let  out  the  pus.  In  subacute  attacks,  where  the  patient 
is  unable  to  leave  his  work,  a  suspensory  bandage  should 
be  worn. 

Cheonic  ij^flammation  of  the  testicle  may  be  a  sequel 
to  the  acute  disease ;  or  it  may  begin  as  a  chi-onic  or  sub- 
acute affection,  and  like  the  acute  form  ma}-  involve 
either  the  body  of  the  testicle  or  the  epididii-mis,  or  both. 
The  two  chief  causes  of  chronic  inflammation  are  un- 
doubtedly syphilis  and  tubercle ;  but  it  may  occm-  quite 
independently  of  either  of  these  affections^  and  should 
then,  for  the  sake  of  distinction,  be  called  s/???/;?e  c//?-o/(/c 
orchitis  or  epididymitis.  The  sijjyh  iHtic  and  tubercular  forms 
are  described  separately  under  those  heads. 

Signs. — The  testicle  appears  enlarged,  smooth,  laterally 
compressed,  egg-shaped,  hard,  heavy,  and  painful  oil 
pressure ;  the  testicular  sensation  is  not  lost ;  the  vas 
is  but  slightly  thickened ;  the  skin  is  non-adherent,  and 
the  epidid5^mis  (except  when  the  disease  is  limited  to  that 
part)  is  not  distinguishable  from  the  body  of  the  organ. 
In  chronic  epididj-mitis  an  indurated,  i^ainful,  and  tender 
lump  is  felt  in  the  situation  of  the  globus  minor  or  major. 

Treatment. — Mercury  or  iodide  of  potassium  should  be 
given  internall}^  and  strapping  applied  to  the  enlai-ged 
organ  when  the  body  is  chiefly  affected.  In  chronic 
epididjmiitis,  in  addition  to  internal  remedies,  inunction 
with  mercurial  ointment  may  be  of  service. 

TUBERCULAll  DISEASE  OF  THE  TESTIS,  also   knOWU  as 

strumous  orchitis,  or  strumous  sarcocelo,  is  variously 
believed  to  depend  upon  the  presence  of  the  tubercle 
bacillus,  or  upon  a  chronic  inflammation  in  a  strumous 
subject,  and  to  begin  cither  as  a  tubercular  affection  in 
the  intertubular  connective  tissue,  or  as  a  catarrhal 
inflammation  in  the  interior  of  the  tubules. 

Prt/V^nAY/;/.— Ojiportunitics  for  examining  the  testicle  in 
the  (!arly  stages  of  the  disease  arc  not  common.  Hence, 
the  uncertainty  as  to  tlu^  origin  and  exact  nature  of 
the  inilammation.  Typical  nodules  of  tubercle,  how- 
over,  have  been  found,  and  tubercle  bacilli  liave  been 
demonstrated  either  in  sections  of  the  organ  oi-.  when 
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few  in  number,  after  cultivation.  The  disease  generally 
begins  in  the  ejjiclidymis,  and  thence  may  spread  to  the 
body  of  the  organ.  It  may  also  extend  up  the  vas  to  the 
vesiculie  seminales  and  prostate,  and  thence  to  the 
bladder,  and  even  to  the  ureters  and  kidneys.  In  some 
cases  the  testicle  appears  to  be  the  starting  point  of  a 
general  tuberculosis ;  in  others,  merelj-  to  be  involved  in 


Fig.  281.— Tubercle  of  the  testicle. 
(St.  r>artholomew'.s  Hospital  Museum.) 

common  with  other  organs  in  the  general  disease.  In 
many  instances,  however,  the  disease  may  remain  localized 
to  the  testicle,  and  no  other  manifestation  of  tubercle 
occur  in  the  body.  The  inflammatorj-  products  infiltrating 
the  epididymis  and  testicle,  have  a  great  tendency  to 
undergo  caseation,  forming  the  yellow  masses  of  cheesy- 
lookmg  material  so  characteristic  of  the  disease  (Fig.  28i). 

Signs. — The  disease  usually  begins  very  insidiously  and 
with  little  pain.  The  epididymis,  especially  the  head, 
and  later  the  body  of  the  testicle,  are  found  enlarged.  The 
testicle  is  usually  but  slightly  tender  on  handling,  and 
the  testicular  sensation  is  not  lost ;  a  hydrocele  may  be 
present,  or  part  of  the  tunica  vaginalis  may  be  obHterated. 
Subsequently  the  cord,  especially  the  vas,  becomes 
thickened  and  the  skin  adherent;  whilst  stiU  later,  the 
skin  may  give  way  and  a  fitngus  composed  of  the  in- 
filtrated tu])nles  protrude,  or  a  discharging  sinus  be 
produced.  The  vesiculio  seminales  or  prostate  may  now 
bo  felt  enlarged  on  examining  by  the  rectum,  and  bladder 
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or  nnnary  troubles  may  set  in;  whilst  symptoms  of 
tubercle  m  the  lung,  larynx  or  other  organs  may  super- 
vene, and  the  patient  succumb  to  tubercular  disease.  At 
other  times  no  constitutional  signs  manifest  themselves, 
and  the  jJatient  may  completely  recover. 

Biag^iosis.—'Fvom  syphilitic  orchitis  it  may  generallv 
be_  distinguished  by  the  enlargement  of  the  epi(lidvmi&' 
thickening  of  the  cord,  adhesion  of  the  skin,  enlargement 
of  the  vesicula3  seminales,  and  concomitant  si^ns  of 
struma  or  tubercle  elsewhere.  ° 

Treatment.— In  the  early  stages,  before  the  vas  or  vesi- 
culse  seminales  have  become  involved,  some  Surgeons 
advise  the  removal  of  the  organ  for  the  pm-pose  oi'"  pre- 
venting, if  possible,  general  dissemination  of  the  disease, 
and  where  both  testicles  are  affected,  even  the  removal  of 
both.  Others,  however,  rely  on  constitutional  treatment, 
and  only  advise  the  removal  of  the  testicle  when  it  has 
become  destroyed  by  the  disease.  Should  the  vesicula:' 
seminales  be  found  affected  in  the  early  stages,  or  si"-ns 
of  tubercle  be  discovered  in  other  parts,  the  testicle  should 
of  com-se  on  no  account  be  excised.  The  constitidiiniul 
treatment  is  that  already  described  rmder  Struma  and 
Tubercle  (p.  47).  The  local  treatment  consists  in  suspen- 
sion of  the  organ,  avoidance  of  horse  or  other  violent 
exercise,  and  recumbency  during  an  exacerbation  of  the 
inflammation.  Should  the  tubercle  soften  and  suppm-a- 
tion  occur,  the  abscess  must  be  opened  and  the  wound 
dressed  with  iodoform  or  other  antiseptic ;  if  intractable 
sinuses  remain,  they  should  be  scraped  with  a  ^'olkmann's 
spoon.  If  a  fungus  forms  it  will  frequently  recede  under 
rest  in  bed,  cleanliness,  and  the  apjilicatiou  of  a  stimu- 
lating ointment  or  of  iodoform.  Should  the  testicle  become 
completely  disorganized  it  had  better  be  excised. 

Sypuilitic  disease  of  the  testicle  occurs  during 
the  late  secondary  and  the  tertiary  stages  of  s\-]ihilis. 
Fatliology. — The  lesion  in  the  earlier  stiiges  of  syjiliilis 
usually  takes  the  form  of  a  small-cell-iuiiltration  'of  tlio 
intertubular  connective  tissue ;  in  the  later  stages,  of 
distinct  giunmatous  masses,  resombliug  gummnta  in  otlior 
situations.  The  body  of  the  tcstich;  alone  is  usually 
affected,  and  though,  in  some  instances  ■ti//i/iilific  epididymi- 
tis is  met  witli,  the  cord  and  (>]iididyniis  generallv  escape. 
In  the  secondary  stage  both  tesiiclCs  may  be  iin"i)licated, 
either  siniuK.'nicously,  or,  as  more  often  hap])('ns,  one  after 
the  other,  the  disease  hen?,  as  in  other  secondary  affections. 
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manifesting  its  tendencj^  to  bo  symmetrical.  Under 
appropriate  treatment  the  small-cell-iutiltration  may  be 
completely  absorbed,  leaving  the  testicle  apparently  little, 
if  at  all,  affected ;  or  it  may  imdergo  fibroid  changes,  and 
the  subsequent  shrinking  of  the  fibrous  tissue  produce 
more  or  less  atrophy  of  the  organ.  But  it  seldom  breaks 
down  and  suppurates  as  the  gummatous  form  in  patients 
■«-ith  underiiiined  constitutions  is  apt  to  do.  In  the  ter- 
tiary affection  one  testicle  only  is,  as  a  rule,  involved,  the 
asymmetrical  character  of  tertiary  syphilis  being  thus 


Fio.  2S-2.— fJypliilitic  testicle.    Griimmatoiis  variety. 
(tit.  Bartholomew's  Hospital  Mii.seum.) 

borne  out.  The  gummatous  masses  may  clear  up  under 
treatment,  but  where  the  constitution  is  impaired  they  are 
liable  to  break  down  and  suppurate.  The  typical  appear- 
ance of  a  gummatous  testicle  on  section  is  seen  in 
Fig.  282.  The  organ  is  occupied  by  large  yellowish- 
white  nodules  of  a  tough,  fibrous,  non-vascular  material  ; 
two  of  the  smaller  gummata  are  distinct ;  the  reDiainder 
have  coalesced  into  a  mass  which  occupies  the  anterior 
part  of  the  organ.  A  loose  fibroid  tissue,  which  is  very 
vascular  a,nd  of  a  pink  colour,  surrounds  and  separates 
the  nodules. 

_  S/fy»..s.— Sjqihilitic  disease  is  very  insidious  and  painless 
m  its  onset,  the  testic'lo  often  attaining  some  size  before 
the  patient's  attention  is  directed  to  it.  The  testicle  is 
enlarged,  very  hard,  not  tender  on  handling,  and,  as  a  rule 
absolutely  pairiloss  ;  the  testicular  sensation  is  completely 
lost ;  the  skin  is  not  involved,  but  a])pears  natural,  and  is 
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freely  moveable  over  tlie  swelling.  The  signs,  liowever, 
vary  somewhat  according  to  the  stage  of  syphilis  at  which 
the  testicle  is  affected.  Thus,  in  the  secondary  stages,  the 
testicle  is  smooth,  oval,  and  often  laterally  compressed  ;  in 
the  tertiary,  nodular,  and  irTegular,  and  the  tunica  vagina- 
lis frequently  contains  fluid  {vaginal  liydroceh).  In  the 
secondary,  usually  both  testicles  are  affected ;  in  the  ter- 
tiary, often  only  one.  In  the  tertiary,  moreover,  the 
gummata,  in  neglected  cases,  or  where  the  constitution  is 
undei-mined,  may  break  down,  the  skin  become  involved 
in  the  inflammation  and  give  way,  and  a  sore,  having  the 
characters  of  a  tertiary  syphilitic  ulcer,  result.  More  rarely 
a  fungus  may  protrude.  The  characters  of  the  secondai-v 
and  tertiary  disease,  however,  often  merge  into  each 
other.  _  A  syphilitic  testicle  may  haye  to  bo  diagnosed 
from  simple  orchitis  and  from  tubercular  disease.  The 
freedom  of  the  cord  and  epididymis,  the  absence  of  all 
pain  and  tenderness  on  handling,  the  loss  of  testicular 
sensation,  the  hardness  of  the  organ,  the  non-implication 
of  the  skin,  the  presence  of  a  vaginal  hydrocele,  the 
history  of  syphilis,  the  fact  that  the  patient  has  not 
had  gonorrhoea  or  a  previous  attack  of  acute  orchitis, 
nor  received  an  injury  to  the  testicle,  and  the  absence  of 
signs  of  tubercle  in  other  organs,  point  to  the  disease 
being  of  a  syphilitic  origin.  It  must  not  be  forgotten, 
however,  that  syphilis  may  occur  in  a  strumous  subject ; 
and  that  the  characters  of  the  two  affections  may  then  be 
more  or  less  combined. 

Treatmeiit. — The  earlier  the  testicle  is  affected  in  the 
course  of  constitutional  syphilis  the  more  marked  will  be 
the  effect  of  mei'ciu-y  ;  the  later,  of  iodide  of  jiotassium. 
Often  the  best  results  are  obtained  from  the  two  drugs 
combined.  Locally,  the  testicle  may  be  merely  suspended : 
or  it  may  be  strapped  in  the  earlier  stages  with  advantage. 
Any  fluid  in  the  tunica  vaginalis  will  commonly  be  :ib- 
sorbed  during  the  treatment,  though  sometimes  t;ippiug 
may  be  required.  Should  the  skin  give  way,  and  an 
ulcer  be  produced,  it  should  be  treated  like  olher  syjihi- 
litic  ulcers.  In  rare  instances,  where  the  testicle  is  totally 
disorganized,  extirpation  may  become  uecessiiry. 

ENCiroxiiROJrATA  OK  CvUiTiLAOiNors  tumours  of  the 
testicle  are  very  rare.  A  benutiful  cx;im]ile,  however,  is 
shown  in  the  accom])anying  illustration  (I''ig.  283).  Tlicy 
maj'  b(!  known  liy  their  extreme  hardness.  Eemoval  of 
tlio  testicle  is  the  pro])cr  treatment. 
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Maligx^vnt  disease  of  the  testicle  generally  occurs 
in  the  form  of  rouud-celled  sarcoma,  more  rarely  in  the 


FiQ.  283. — EnolioiulroDia  of  the  testicle. 
(St.  Bartliolomew's  Hospital  Museum. ) 

form  of  soft  carcinoma  ;  but,  without  a  niicroscopical  exa- 
mination, the  two  diseases,  even  on  section,  are  often  quite 
indistinguishable.     Sarcoma  begins  in  the  intertubular 


Fro.  284. — Soft  carcinouia  of  tlic  testicle. 
(St.  IJartliolomow's  Hospital  Museum.) 

connective  tissue,  and  most  frequently  occurs  in  early 
life;  carcinoma  in  the  tubules,  as  a  proliferation  of  the 


764 


DISEASES  OF  KEGIOXS. 


epithelial  lining,  and  is  most  common  after  the  period 
of  middle  age.  In  both,  the  body  of  the  organ  is  pri- 
marily affected,  and  all  distinction  between  it  and  the 
epididymis  is  soon  lost.  Some  effusion  into  the  tunica 
vaginalis  may  at  first  occur  ;  the  two  sui'faces,  however, 
rapidly  become  adherent,  the  skin  is  implicated,  and  a  fun- 
gating  mass  protrudes  externally.  The  lumbar  glands 
are  generally  affected,  the  inguinal  only  becoming  in- 
volved after  the  skin  has  been  reached.  In  a  typical 
case  (Fig.  28-1)  the  growth  appears,  on  section,  like  a 
mass  of  brain-matter,  blotched  in  jilaces  with  blood; 
■whilst  fibrous  bands,  the  remains  of  the  trabeculae  testis, 
are  generally  seen  traversing  the  gi'owth.  Masses  of 
cartilage  are  often  formd  in  the  sarcomata,  and  cysts, 
sometimes  containing  intracystic  growths,  are  not  -un- 
common {cysto-sarcoma).  The  disease  foimerlj'  described 
as  cystic  sarcocele  would  generally  appear  to  be  of  such  a 
nature. 

Signs.  — -  The  swelling  is  at  fir-st  generally  unifonn, 
smooth,  elastic  or  tense,  and  hard,  and  no  distinction 
between  the  body  and  the  epididymis  can  be  made  out ; 
but  later  the  cord  becomes  thickened  and  the  lumbar 
glands  enlarged,  and  the  tumoru-  may  feel  hard  in  one 
place  and  sofU  in  another.  Ultimately  the  skin  becomes 
adherent,  gives  way,  and  a  fungating  mass,  covered  with 
a  sauious  discharge,  protrudes. 

Diagnosis. — The  rapid  growth,  large  size,  and  more  or 
less  globular  shajie  of  the  tumour ;  the  lancinating  ])ain  ; 
the  imjilication  of  the  skin  and  himbar  glands ;  the  en- 
largement of  the  scrotal  veins  ;  the  protrusion  of  a  bleed- 
ing fimgus ;  and  later,  the  constitutional  cachexia,  will 
indicate  malignancy.  In  the  early  stages,  however,  a 
punctui-e  or  even  an  exi^loratory  incision  may  be  neces- 
sary to  distinguish  it  from  chronic  orchitis,  ha'matocele, 
and  sj'philitic  orchitis.  Thus,  in  malignant  disease,  arterial 
blood  will  generally  flow ;  in  hrematocele,  a  chocolate- 
coloured  fliud  containing  ha>matino  crystals  and  broken- 
down  blood  coi'puscles  AA"ill  escape ;  and  in  chronic  orchitis, 
whether  simple,  syphilitic,  or  tubercular,  nothing  beyond 
perhaps  a  drop  or  two  of  blood  will  be  withdrawn  bj' 
the  cannula.  At  times  a  piece  of  the  growth  may  como 
away  in  the  end  of  the  cannula,  and  a  microscopical 
examination  of  this  will  further  aid  in  the  diagnosis. 

I'rcdtment. — Unless  the  glands  are  much  nffocted,  the 
cord  is  thickened,  and  great  emaciation  or  cachexia  is 
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jiresent,  -u-itli  signs  of  the  disease  in  the  internal  organs, 
excision  of  the  testicle  should  be  performed.  When  this 
appears  undesirable  from  the  above-mentioned  reasons, 
all  that  can  be  done  is  to  give  opium  to  relieve  pain  and 
tonics  to  keep  up  the  general  health,  and  to  apply  some 
thsinfecting  lotion  to  remove  the  foctor  attending  the  fun- 
gating  mass.  After  removal  of  the  testicle  an  early 
recurrence  of  the  disease  in  the  lymphatic  glands  or  in 
the  internal  organs  is  only  too  2)robable. 

Excision  oe  the  testicle.  — The  parts  having  been 
shaved,  make  an  incision  over  the  gi'owth  from  the  ex- 
ternal abdominal  ring  to  the  bottom  of  the  scrotum. 
Free  the  cord  from  its  connections,  and  having  clamped 
and  divided  it,  enucleate  the  testicle  with  a  few  touches 
of  the  knife,  taking  care  not  to  cut  through  the  scrotal 
septum,  and  so  remove  the  other  testicle  at  the  same 
time,  a  danger  best  avoided  by  giving  the  sound  testicle 
into  the  charge  of  an  assistant.  Next  tie  the  spermatic 
artery  in  the'stump  of  the  cord,  and  the  cremasteric  and 
deferential  artei'ies,  if  seen  ;  and  having  secured  the  cord 
by  a  Spencer  Wells'  forceps  in  order  to  prevent  it  slipping 
into  the  inguinal  canal,  loosen  the  clamp,  and  tie  any 
other  vessel  that  may  then  bleed  before  finally  releas- 
ing it. 

Atkoeuv  of  the  testicle  may  be  simply  the  result  of 
old  age  ;  or  it  may  be  due  to — i,  inflamuiation,  especially 
that  occurring  during  an  attack  of  mumps;  2,  interfer- 
ence with  its  blood  supply  as  from  the  compression  of  the 
spermatic  artery  by  a  new  growth  or  aneiu-ism ;  3,  ob- 
struction to  the 'venous  return  as  in  varicocele;  4,  direct 
pressure  on  the  organ,  as  by  an  old  hipmatocele,  or  by 
the  abdominal  muscles  or  by  a  truss  when  the  testicle  is 
retained  in  the  inguinal  canal. 

Neuralgi.-v  of  the  testicle  is  occasionally  met  with  ; 
but  pain  in  the  te.sticle  should  not  be  pronounced  neural- 
gic till  the  various  diseases  of  the  kidney,  rectum,  bladder 
and  prostate,  which  may  give  rise  to  reflected  pain  in  the 
testicle,  have  been  excluded.  When  no  cause  for  the  pain 
(;au  bo  discovered,  the  ordinary  neuralgic  remedies  should 
be  given,  although  the  prospect  of  success  from  thoii-  use 
is  not  great. 

Eetaixed  testicle.  —  Non-descent  of  the  testicle  is 
said  to  be  duo  to — 1,  the  formation  of  adhesions  in  any 
part  of  its  coui'so  into  the  scrotum  :  2,  dispro])ortion  be- 
tween the  si/e  of  the  testicle  and  the  abdominal  rings; 
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3,  paralysis  of  the  gubernaculum  testis  ;  and  4,  too  short 
a  condition  of  the  spermatic  cord.  At  times,  the  union 
between  the  vas  deferens  and  the  testicle,  i.e.,  the  union 
of  the  Wolffian  duct  and  the  portion  of  blastema  from 
which  the  body  of  the  testicle  is  developed,  does  not  occur, 
and  the  vas  descends  alone.  The  testicle  mav  be  retained 
m  one  of  three  situations,  viz.,  1,  in  the  abdominal  cavity ; 
2,  m  the  inguinal  canal ;  and  3,  just  outside  the  external 
abdominal  ring.  In  the  two  latter  situations  it  is  often 
associated  with  a  congenital  hernia. 

Treatment. — In  the  first  situation  nothing  can  be  done. 
In  the  third,  the  testicle  should  be  coaxed  into  the  scrotum 
by  gentle  and  oft-repeated  manipulations,  and  a  ti-uss 
applied  over  the  inguinal  canal  should  there  be  signs  of  a 
hernia.  _  When  the  testicle  is  retained  in  the  inguinal 
canal,  time  should  be  given  it  to  descend,  and  a°ti-uss 
applied  if  possible  over  the  internal  ring.  Shoidd  it 
not  descend  as  the  child  grows  older,  the  question  of 
its  removal  must  be  raised,  as  in  this  situation  atrophy  of 
the  organ  is  nearly  sure  to  ensue,  and  it  is  liable  to  be 
frequently  attacked  by  inflammation,  and  to  be  affected 
by  malignant  disease.  Moreover,  it  exposes  the  patient 
to  the  risks  of  hernia.  In  some  cases,  however,  it  may  be 
retm-ned  into  the  abdomen,  and  kept  there  by  a  truss. 

Surgical  Diseases  of  the  Fesiale  Gexital  Oegaxs. 
diseases  of  the  ytlva. 

Adhesion  of  the  labia  iiajora  sometimes  occurs  as 
a  congenital  affection.  The  labia  should  be  separated  by 
forcibly  drawing  them  asunder,  with  the  assistance,  i"f 
necessary,  of  a  j^robe,  and  a  piece  of  iodoform  gauze 
placed  between  them  to  prevent  re-adhesion.  If'neff- 
lected,  it  may  be  a  source  of  inconvenience  at  puberty. 
The  parts  are  then  more  firmly  adherent,  and  may  require 
division  by  the  knife. 

Vulvitis,  or  inflammation  of  the  vulva,  is  in  adults 
most  usually  the  result  of  gonorrhoea,  but  mav  occasion- 
ally occiu-,  especially  in  strumous  children,  i'rom  other 
causes,  such  as  cold,  injury,  tlie  irritation  of  thn\-id- 
wonns,  &c.  Sometimes  the  sebaceous  glands  and  hair- 
follicles  of  the  labia  are  chieliy  affected',  tlio  parts  then 
ap])caring  dotted  over  with  small  red  pimjilcs,  and  later, 
it  suppuration  occurs,  with  small  pustules.  There  is 
usually  much  redness  and  oedema,  and  an  offensive  dis- 
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charge.  It  is  of  some  importance  to  recognise  the  fact  that 
the  disease  may  occur  in  children  from  simple  causes,  as, 
amongst  the  poor,  mothers  are  a,pt  to  think  their  child 
has  been  tampered  with.  Treatm.ent. — In  addition  to  re- 
moval of  the  cause,  cleanliness,  rest,  attention  to  the 
general  health,  and  the  use  of  a  mild  astringent  lotion,  is 
all  that  is  usuall}^  required. 

Abscess  occasionally  follows  inflammation  of  the  "vulva. 
It  is  often  due  to  the  extension  of  inflammation  (generally 
gonorrhceal),  to  Bartholin's  gland,  or  to  suppui'ation  in  a 
labial  c}- st.  A  free  and  early  incision  should  bo  made  to 
prevent  bm-rowing  of  pus,  which  is  otherwise  aj)t  to  occur, 
leading  to  the  formation  of  obstinate  fistulas. 

Cysts  in  the  labium  are  generally  due  to  the  obstruc- 
tion of  a  mucous  follicle  or  the  duct  of  BarthoUn's  gland, 
as  the  result  of  irritation.  Dermoid  and  sebaceous  cysts 
are  more  rarely  met  with.  The  mucous  cysts  generally 
contain  a  glaiiy  fliud,  and  as  their  walls  are  thin,  ajipear 
as  semi-translucent,  oval,  elastic  swellings.  They  occa- 
sionally suppm-ate.  Excision  of  a  portion  of  the  wall, 
and  cauterization,  plugging,  or  scraping  away  the  lining 
membrane  to  ensure  healing  from  the  bottom,  is  all  that 
is  usually  necessary. 

Tumours. — Fibrous  tumours  are  occasionally  met  with 
in  the  labium.  They  are  usually  of  the  soft  variety,  and 
often  contain  mj'^xomatous  elements.  They  are  frequently 
allowed  to  attain  a  large  size.  Removal  is  the  only 
treatment.  Fatty  tumours,  and  ncevi,  are  also  met  with ; 
sarcomata  but  rarely. 

Epithelioma  is  not  uncommon,  and  may  generally  be 
distinguished  from  venereal  warts,  and  syphilitic,  tuber- 
cular or  lupoid  ulceration  by  the  surrounding  indura- 
tion, the  sinuous  and  everted  edges  of  the  ulcer,  the 
history  of  the  case,  the  age  of  the  patient,  and  the  early 
enlargement  of  the  inguinal  glands.  Early  and  wide 
removal  of  the  growth,  together  with  any  inguinal  glands 
that  may  be  felt  enlarged,  holds  out  the  only  prospect  of 
success ;  but  when  the  growth  has  attained  any  size,  a 
rapid  recurrence  is  but  too  frequent. 

Condylomata  and  venereal  warts  are  very  com- 
mon in  this  situation.  They  requii'e  no  special  descrip- 
tion, and  should  bo  treated  as  described  under  Vcnerml 
Diseases  in.  the  Male. 

I'KURiTis  may  depend  on  various  causes.  These  should 
bo  sought,  and,  if  possible,  removed  ;  and  the  irritation 
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allayed  in  tlie  meantime  by  such  remedies  as  are  men- 
tioned under  Pruritus  ani  (p.  658). 

_  Eleph.^ntiasis  of  the  LABiuir  is  rare.  Like  the 
similar  condition  of  the  scrotum,  it  may  attain  a  large 
size.  It  may  be  removed  by  the  knife,  or  better,  as  the 
hfemorrhage  is  free,  by  the  galvano- cautery. 

Noma  is  an  infective  inflammation  of  the  vulva, 
attended  by  phagedoenic  ulceration,  and  is  not  infre- 
quently met  with  in  the  ill-fed,  weakly  children  of  the 
po_or,_  especially  after  the  exanthemata.  Like  cancrum 
oris,  it  probably  depends  upon  the  presence  of  a  specific 
micro-organism.  _  It  begins  as  a  dusky-red,  indurated 
patch  on  one  labium,  with  much  swelling  and  oedema, 
and  spreads  rapidly,  the  central  parts  often  becoming 
gangrenous.  _  It  is  attended  with  severe  constitutional  dis- 
turbance, which  soon  assumes  the  typhoid  type,  and  death 
from  exhaustion  or  septicaemia  frequently  ensues.  The 
treatment  should  be  energetic.  The  afl'ected  part  should 
be  completely  destroyed  by  fuming  nitric  acid  or  the  gal- 
vano-cautery,  and  an  antiseptic  dressing  applied  ;  whilst 
fluid  nourishment,  stimulants,  and  iron  should  be  freely 
given,  and  opium  cautiously  administered  in  doses  suit- 
able to  the  age  of  the  child.  In  milder  cases,  the  ap- 
j)lication  of  boro-glyceride  may  sufiBce.  In  very  severe 
cases,  the  continuous  warm  bath  has  been  found  of  great 
service. 

DISEASES  OF  THE  VAGIXA. 

Acute  vaginitis  is  generally  due  to  gonorrha-a,  but 
may  occur  as  the  result  of  the  use  of  strong  injections, 
the  introduction  of  foreign  bodies,  cold,  and  the  exanthe- 
mata. It  is  attended  with  the  signs  of  inflammation,  and 
with  a  profuse,  generally  purulent,  and  sometimes  blood- 
stained discharge.  There  is  pain  on  urination  and  defix?- 
cation,  and  tenesmus.  The  inflammation  may  sjircad  to 
the  litems,  and  thence  to  the  Fallopian  tubes,  or  to  the 
lu'ethra  and  liartholin's  glands.  Valine  purgatives,  rest, 
warm  hip-baths,  and  cleansing  the  part  with  Condy's 
lotion,  followed  by  astringent  injections,  is  the  pioper 
treatment. 

Tu.Mot'us  of  tlie  vagina  are  rare,  and  require  no  special 
riotico. 

Cysts  of  the  A^agina  are  occasionally,  though  rarely, 
mot  with  as  the  result  of  the  distension  of  the  mucous 
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follicles;  and  others  are  described  as  originating  from 
remnants  of  the  MuUerian  duct,  or  from  the  dilatation  of 
lymphatics.  They  should  be  treated  by  the  excision  of 
a  portion  of  the  cyst-wall,  combined  with  cauterization. 

Vesico- VAGINAL  EISTUL.13  are  generally  the  result  of 
sloughing,  consequent  upon  the  pressure  of  the  child's 
head  in  a  prolonged  or  instrumental  labour,  though  they 
may  be  occasionally  produced  in  other  ways,  as  from  the 
impaction  of  a  foreign  body  in  the  vagina  or  urethra, 
injury,  &c.  They  give  rise  to  incontinence  of  urine,  and 
are  productive  of"  great  inconvenience.  They  may  be  so 
small  as  merely  to  admit  a  probe,  or  nearly  the  whole  of 
the  anterior  wall  of  the  vagina  may  be  destroyed.  The 
common  situation  is  just  below  the  neck  of  the  uterus. 
Treatment. — Where  the  fistula  is  very  small,  touching  it 
with  the  actual  cautery  may  succeed  in  closing  it  ;  but 
an  operation  is  usually  necessary The  rectum  having 
been  cleared  by  an  enema,  the  patient  should  be  placed 
in  the  lithotomy  position,  and  a  duck-bill  speculum  intro- 
duced. The  edges  of  the  fistula  should  then  be  pared, 
and  brought  together  -svith  silver-wire  or  silk- worm  gut 
sutru-e.  The  sutures  should  be  placed  sufficiently  close 
to  prevent  the  passage  of  urine  between  them.  _  A  good 
way  of  testing  if  they  are  close  enough,  is  to  inject  milk 
into  the  bladder,  so  that  should  any  escape  through  the 
fistula,  its  colour  will  make  it  visible.  Smith's  needle 
will  be  found  very  convenient  if  wire  sutures  are  used. 
The  bladder  should  be  emptied  by  a  catheter  at  regular 
intervals;  the  vagina  syringed  out  with  an  antiseptic 
solution,  and  dusted  with  powdered  iodoform;  and  the 
bowels  kept  confined  for  a  week  or  more. 

Eecto-yagin-VI,  fisttjl,t;  may  occur  from  causes 
similar  to  those  leading  to  the  vesico-vaginal  variety ; 
they  are  also  sometimes  congenital.  They  are  commonly 
situated  just  within  the  entrance  to  the  vagina,  and  may 
be  closed  in  the  same  way  as  the  vesico-vaginal  fistula. 

UTERO- VESICAL  -VJCl)  TJTERO-KECTAL  EISTUL.T3  may  also 

occur,  but  arc  too  rare  to  requu'e  any  description  here. 

Imperforate  iiymex,  if  overlooked  till  after  puberty, 
is  a  serious  affection,  as  the  vagina,  and  later  the  uterus 
and  Fallopian  tubes,  may  become  distended  with  the  re  - 
tainod  blood,  conditions  known  respectively  as  luvmato- 
kolpos,  iHi'iiiato-mct'm  and  Jut:mato-sa/piii:r.  If  relief  is  not 
obtained,  enormous  distension  may  occur,  and  the  tubes 
or  uterus  give  way,  setting  up  peritonitis.  Or  the  hymen 
w.  3  I) 
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itself  may  yield,  and  all  end  well ;  or  saprijemia  may  occur 
from  ijutrefaction  of  the  blood  and  absorjjtion  'of  the 
septic  products  on  the  admission  of  air ;  or  septic  perito- 
nitis may  be  produced  by  the  sudden  alteration  of  pres- 
sui-e  or  the  contraction  of  the  uterus  causing  mpture  of 
the  tubes  and  escape  of  fluid  into  the  peritoneum.  Trtut- 
inent. — Before  puberty,  division  or  excision  of  a  poiiion 
of  the  hymen  is  a  simple  and  safe  operation  ;  but  when 
distension  has  occurred,  it  is  attended  with  great  i-isk, 
as  if  a  free  opening  is  made  there  is  danger  of  peritonitis 
from  the  same  causes  as  when  spontaneous  ruptxrre 
occiu'S  ;  and  if  a  small  opening  is  made,  of  saprremia  from 
decomposition.  The  safest  j^lan,  perhaps,  is  to  make  a 
small  opening,  and  to  keep  the  parts  aseptic  by  iodofomi 
or  the  like. 

Malfoematioa'S  of  the  VAGIXA. — Atresia  or  inqxr- 
forate  vagina.  The  vagina  maj-  be  completely  absent,  or 
divided  by  a  transverse  or  horizontal  septum.  The  uterus 
and  ovaries  may  also  be  absent,  and  no  trouble  will  then 
result ;  but  when  these  are  present,  similar  results  to 
those  described  under  imperforate  hymen  may  follow. 
Atresia  of  the  vagina  may  also  be  due  to  adhesions  or  the 
contraction  of  cicatrices  following  ulceration,  &c.  The 
absence  of  the  uterus  may  be  determined  by  introducing 
a  catheter  into  the  bladder,  and  the  finger  into  the  rec- 
tum, when  the  two  will  be  felt  to  be  in  close  apposition. 
In  such  a  case  no  operation  should  be  undertaken,  as  all 
that  would  be  achieved  would  be  to  open  the  peritoneal 
cavity.  Where  the  uterus  and  ovaries  are  present,  and 
distension  has  occurred,  if  the  vagina  is  only  i^artially 
absent  an  attempt  may  be  made  to  form  a  vagina  by 
dissecting  carefully  through  the  tissues  between  the 
bladder  and  the  rectum  in  the  direction  of  the  os.  When 
this  is  found,  the  parts  miist  then  be  prevented  from  re- 
adhering  bj'  introducing  laniinaria  tents,  frequent  digital 
examinations,  &c.  Where  the  vagina  is  completely 
absent  the  uterus  may  become  distended,  and  may  then 
cither  be  punctured  through  the  rectum,  or  in  some 
instances  together  with  the  ovaries  be  removed. 

Cystocele  and  iiEOTOCELE  are  the  names  given  to 
a  prolapse  of  the  anterior  and  posterior  wall  of  the  vagina 
rcspectivolj-.  In  the  former  the  bladder  of  course  pro- 
trudes; in  tlu!  latter  the  rectum.  Tliey  arc  frequent 
aceoiiipaniments  of  extensive  rujitures  of  the  jierina^um. 
These  affections  generally  fall  luulor  the  care  of  Ihe 
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obstetrician,  but  at  times  the  Surgeon  may  be  called  upon 
to  perform  a  plastic  operation  for  their  cure.  This  con- 
sists in  removing  a  portion  of  mucous  membrane  from  the 
upper  or  lower  wall  of  the  vagina  as  the  case  may  be  ; 
bringing  the  raw  surfaces  together  with  sutures ;  and 
keeping  the  bladder  empty  with  a  catheter  till  firm  rmion 
has  taken  place. 

DISEASES  OF  THE  OVARIES  AND  EALLOPI.NJN"  TUBES. 

Ov.-uiiAX  TUMOi'iis. — Ovarian  tumours  may  grow 
either  from  the  ovary  itself,  or  from  the  broad  ligament, 
and  may  be  either  solid  or  cystic.  Amongst  the  solid 
tumours,  which  are  rare,  carcinoma  and  sarcoma  are  the 
most  common.  Amongst  the  cystic  the  so-called  multi- 
locular  cysts  are  most  frequently  met  with ;  but  other 
forms,  as  the  unilocular,  the  dermoid,  and  the  parovarian 
cysts,  may  also  occur.  For  a  description  of  these  tumours 
and  of  theii'  pathology,  which,  at  the  best,  is  but  iur- 
perfectly  understood,  the  student  must  be  referred  to  a 
special  work  on  the  subject. 

Symptoms. — There  may  be  no  symptoms  at  first ;  but  as 
the  tumour  increases  in  size,  it  gradually  encroaches  on 
the  space  normally  allotted  to  the  pelvic  and  abdominal 
viscera,  giving  rise  to  one  or  more  of  the  following 
symptoms.  Thus,  from  pressure  on  the  bladder  and 
rectum  there  may  be  increased  micturition  and  constipa- 
tion; from  pressure  on  the  iliac  vessels,  oedema  of  the 
lower  limbs  and  genitals ;  from  pressure  on  the  sacral  and 
lumbar  plexus,  pain  in  the  back,  pudenda,  and  legs  ;  from 
pressure  on  the  stomach,  nausea  and  vomiting;  on  the 
intestines,  diarrhoea  or  colicky  pains  ;  on  the  poi'tal  vein, 
ascites  and  hajuiorrhoids ;  on  the  kidneys  and  ui'eters, 
albrmiinous  and  highlj^-concentrated  urine  rich  in  urates. 
Later,  as  the  tumoru-  extends  upwards,  there  will  be  em- 
barrassed breathing  and  dyspnoja  from  pressure  on  the 
heart  and  lungs  ;  whilst  finally  emaciation  sets  in,  and  the 
patient  dies  of  exhaustion,  if  not  carried  off  by  an  inter- 
current attack  of  peritonitis  from  ruptiu-e  of  the  cyst. 

The  jibysical  signs  vary  according  to  the  size  of  the 
cyst,  and  the  diagnosis  at  first  may  bo  attended  with 
some  difficulty.  But  as  the  cyst  rises  out  of  the  pelvis, 
and  the  abdomen  becomes  gradually  distended,  the  con- 
dition known  as  ovarian  dropsy  is  produced,  the  physical 
signs  of  which  somewhat  resemble  drox)sy  of  the  pori- 
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toneum  (aacifes)  depending  on  visceral  disease.  In 
ovarian  dropsfi  the  abdomen  is  dull  in  front,  resonant  in 
the  flanks  ;  the  dulness  is  not  altered  by  position ;  and 
the  distension  is  gi'eatest  in  the  hypogastric  and  um- 
bilical regions.  Whereas  in  ascites  the  abdomen  is 
resonant  in  front,  dull  in  the  flanks ;  the  dulness  is 
altered  by  position,  the  dull  flank  becoming  resonant 
when  the  patient  is  placed  on  the  opposite  side  ;  the  dis- 
tension is  most  marked  laterally ;  and  the  cii'cumf erence 
of  the  abdomen  is  greatest  at  the  level  of  the  umbilicus. 
In  both  a  percussion  wave  or  thrill  generally"  exists,  but  in 
ovarian  disease  it  is  usually  limited  to  the  dull  area,  whilst 
in  ascites  it  is  as  a  rule  felt  all  over.  In  ascites,  moreover, 
there  is  probably  other  evidence  of  the  visceral  disease 
which  is  producing  the  dropsy ;  and  if  the  abdomen  is 
prmctured  the  fluid  will  be  found  to  be  of  a  thin  and  serous 
character.  In  ovarian  disease  the  uterus  is  usually  dis- 
placed. An  ovarian  tumour  may  also  have  to  be  distin- 
guished from  pregnancy,  tympanites,  encysted  drojDsy of  th<- 
peritoneum,  tumours  of  the  omentum,  subperitoneal  cyst> 
and  tumours,  fibroids  of  the  uterus,  pelvic  htematocele  and 
abscess,  extra-uterine  pregnancy,  and  a  distended  bladder  : 
but  the  differential  diagnosis  cannot  be  attempted  in  a 
work  of  this  character.  Having,  however,  determined 
that  the  disease  is  an  ovarian  cyst,  the  next  point  to 
make  out  is  whether  it  is  unilocular  or  multilocular : 
free  or  adherent.  The  mitUilocular  cyst  is  usually  irregu- 
lar ;  fluctuation  is  absent,  or  more  marked  in  some  i^arts 
than  in  others ;  and  there  is  no  thrill  or  fluctuation 
wave  on  percussion,  unless  one  of  the  cysts  has  attained 
a  preponderating  size.  The  unilocular  cyst  is  .smooth, 
rounded,  regular,  and  elastic ;  fluctuation  is  felt  equally 
over  the  whole  tumour ;  and  the  percussion  thrill  or 
wave  is  equally  distributed  o-ver  the  whole  of  the  dull 
area.  If  adliesioiis  are  prvscut  the  cyst  is  fixed,  unless 
they  take  the  form  of  elongated  bands,  in  which  case  a 
friction  rub  or  sound  maybe  felt  or  heard.  The  umbilicus 
moves  with  the  cyst;  but  no  movement  is  detected  on 
examination  by  the  rectum  or  vagina.  If  Ihrre  are  w 
(tdhesioris  the  cyst  moves  on  resjm-ation,  but  the  umbilicus 
does  not  mov(>"with  the  cyst,  and  it  is  not  found  fixed  on 
examination  by  the  rectum  or  vagina.  Such  are  the 
chief  points  to'  be  attended  to ;  but  often  the  signs  are 
delusive,  and  wh(>rc  a  tumour  is  expected  to  be  of  a 
unilocxilar  character  and  free,  it  may  be  found  to  bo 
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iimltilocular  or  solid  and  extensively  adherent  to  tlie 
neighbouring  parts. 

Treatment. — -The  only  effectual  treatment  is  to  remove 
the  tumour  by  the  operation  of  ovariotomy,  an  operation 
■which,  though  formerly  attended  with  a  high  rate  of 
mortalitj',  majr  now  be  said  to  be  one  of  the  most  suc- 
cessful of  the  major  operations  in  surgery.  Eepeated 
tappings,  and  tapping  and  injecting  with  tincture  of 
iodine,  have  now  ver_y  rightly  almost  ceased  to  be  em- 
ploj-ed,  although  tapping  maj'  still  at  times  be  called  for 
under  exceptional  crrcumstances.  which  cannot  here  be 
discussed.  Before  ovariotomy  is  undertaken,  however, 
the  patient  should  be  very  carefullj^  prepared  by  attention 
to  the  bowels  and  kidnej's,  any  congested  condition  of  the 
latter  being  relieved  by  aperients,  diaphoretics,  warm 
baths,  and  the  administration  of  citrate  of  potash, 
lithia,  &c. 

Ovariotomy. — The  patient  having  been  well  wrapped 
up,  with  woollen  stockings  on  the  legs,  &c.,  the  bladder 
emptied  by  a  catheter,  the  skin  of  the  abdomen  previously 
cleansed  with  soap  and  water  and  antiseptics,  and  the 
anaesthetic  administered,  a  mackintosh  cloth  with  an  oval 
opening  is  placed  over  the  abdomen  and  seciu-ed  round 
the  opening  to  the  skin  by  adhesive  material.  The  parts 
should  then  be  again  s^^onged  with  antiseptics,  and  an 
incision  made  in  the  middle  line  about  three  inches  long 
midwaj^  between  the  pubes  and  the  umbilicus  (Fig.  224,  a). 
This  incision  may  be  afterwai-ds  prolonged  if  necessary. 
The  peritoneum  having  been  reached,  and  all  htemorrhage 
stopped  with  pressure  forceps,  the  peritoneal  ca^dty  is 
carefully  opened  on  a  director,  the  hand  introduced,  and 
adhesions  felt  for.  If  the  cyst  is  free,  Spencer  Wells'  trocar 
and  cannula  is  thrust  through  the  cyst-wall,  the  fluid  evacu- 
ated, and  the  cyst  gradually  dra  wn  out  through  the  wound 
as  it  is  reduced  in  size  by  the  escape  of  the  fluid.  The 
pedicle  is  now  transfixed  by  a  long  needle  armed  with  a 
suture  of  China  silk,  the  suture  severed,  and  the  needle 
withdra-wTi.  The  two  portions  of  suture  are  next  twisted, 
and  the  pedicle  firmly  tied  on  both  sides.  The  pedicle  is 
then  divided  on  the 'cyst  aspect,  and  the  cyst  removed, 
care  being  taken  to  prevent  any  of  its  contents  escaping 
into  the  abdomen.  If  the  cut  surface  of  the  pedicle 
appears  dry,  the  sutures  by  which  it  is  tied  are  cut  off  short, 
and  it  is  allowed  to  slip  back  into  the  pelvis ;  but  if  any 
bleeding  jjoint  is  seen,  this  must  first  be  secured.  Should 
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adhesions  be  felt  on  oi^ening  the  abdomen,  they  should 
be  carefully  broken  down  by  the  hand,  or  divided,  if 
necessary,  care  being  taken  not  to  injure  the  intestines, 
and  to  secure  all  bleeding  vessels.    After  the  cyst  has 
been  removed,  the  other  ovary  should  be  examined,  and 
if  diseased,  also  removed.    The  sponging-out  or  irrigation 
of  the  abdomen  is  now  begun,  and  must  be  continued  as 
long  as  any  blood-stained  fluid  can  be  squeezed  from  the 
sponges.    The  sponges,  or  better  Gamgee's  pads,  should 
be  thrust  down  deeply  iiito  Douglas's  pouch,  and  when 
all  the  blood-stained  fluid  has  been  removed  from  this 
part  of  the  peritoneum,  a  sponge  attached  by  a  string 
should  be  left  there  until  just  before  closing  the  wound 
to  ensui-e  that  no  collection  remains  in  this  dependent 
situation.     If  irrigation  is  employed,  an  india-rubber 
tube  attached  to  a  cau  containing  the  irrigating  fluid 
should  be  passed  in  various  directions  into  the  abdominal 
cavitj^  and  the  fluid  allowed  to  flow  until  it  runs  away 
perfectly  clear.    The  ii'rigating  fluid  may  consist  of  wateV 
at  a  temperatui'e  of   98°,    containing   some  antiseptic. 
Mr.  Tait  uses  pure  water.    A  large  soft  sponge  is  finallv 
placed  over  the  surface  of  the  intestines  wlulst  the  deep 
parietal  sutures  are  being  introduced.    These  should  be 
passed  about  half  an  inch  apart,  and  made  to  include  the 
skin  and  peritoneum,  but  not  the  muscles,  so  that  when 
tied  two  free  surfaces  of  peritoneum  are  in  contact.  The 
sutures  being  all  in  situ,  the  flat  sponge  and  the  sponge  in 
Douglas's  pouch  are  withdrawn,  and  the  wound  is  closed 
by  tying  the  sutures.    Superficial  sutures  are  next  intro- 
duced between  the  deep  to  ensure  the  acciirate  apposition 
of  the  skin.    The  mackintosh  is  now  removed,  a  gauze- 
dressing  fiimly  secured  by  strips  of  strapping,  ;ind  a 
flannel  bandage  applied  over  all.    The  operation  may  be 
done  under  the  spray  ;  the  hands  and  instruments  should 
bo  cleansed  both  in  carbolic  acid  and  corrosive  sublimate 
lotions.     The  after  -  treuimcnt   consists  in  keeping  the 
patient  at  rest,  soothing  pain  and  procuring  sleep  b}' 
morphia,  emptying  the  bladder  at  regular  intervals  by 
the  catheter,  and  allaying  A-omiting  if  present  by  ice  or  if 
inti-actablo  b}'  washing  <jut  the  stomach.    Tympanites  is 
greatly  relievml  by  tlie  occasional  passage  of  a  long  rectal 
tube.    No  food  should  be  given  for  the  first  twenty-four 
hours  ;  then  nutrient  cneniata  should  be  administered, 
and  aft(!i-  three  days  a  return  to  slop  diet  should  be 
cautiously  made.    The  stitches  may  be  removed  from  the 
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third  to  the  seventh  day,  and  the  wound  then  supported 
by  strappmg.  If  signs  of  peritonitis  appear,  Mr.  Tait 
gives  a  tm'pentine  enema  and  saline  purge.  See  Peri- 
tonitis (p.  391). 

S.uiiPiisrGiTis — Hydro- SALPINX — Pyo  -  salpinx — H.e- 
:n[ATO-salpinx. — As  the  result  of  gonorrhoea,  inflamma- 
tion of  the  uterus  or  pelvic  peritoneum,  and  occasionally 
of  parturition,  the  Fallopian  tubes  may  become  inflamed 
(saljjingitis),  and  their  orifice  adherent,  and  as  a  conse- 
quence they  may  become  distended  with  serum  {hydro- 
salpinx) or  with  pus  (■pyo-snlpinx) ;  whilst  much  more 
rarelj',  as  the  result  of  an  injury  or  from  obstruction  in 
the  uterus  or  vagina,  thoy  may  become  distended  mth 
blood  {hcernato-saJpiiix).  The  symptoms  are  pain,  worse  on 
exertion,  straining,  or  coitus;  and  intenselj' painful,  irre- 
gular or  profuse  menstruation,  together  with  a  history  of 
uterine  or  ovarian  trouble.  On  examination  an  ovoid, 
generally  tender,  pei'haps  fluctuating  swelling  will  be  felt 
externally  and  through  the  roof  of  the  vagina,  and  on 
both  sides  if  both  tubes  are  affected.  The  swelling  will 
be  moveable  or  immoveable  according  as  it  is  free  or 
adherent,  and  may  be  distinguished  from  an  ovarian  cyst 
by  its  shape,  and  by  being  felt  anteriorly  rather  than  on 
either  side  of  the  neck  of  the  uterus.  Pyo-salpinx  may 
generally  be  distinguished  from  hydro  -  salpinx  by  the 
occurrence  of  rigors  and  fever ;  but  a  diagnosis  is  often 
impossible. 

Treatment. — The  removal  of  the  tube  and  ovary  in  the 
case  of  hydro-  or  pyo-salpinx  is  the  treatment  that  has 
been  adopted;  but  it  should  only  be  done  when  tht^ 
sj-mptoms  are  severe.  Tapping  thi-oiigh  the  vagina  has 
not  been  attended  with  success.  The  operation  of  removal 
may  be  done  in  a  manner  similar  to  oophorectomy, 
lltemato-salpinx,  as  a  rule,  requires  no  active  treatment. 

Oophorectomy,  or  Battey's  operation,  consists  in  the 
removal  of  the  ovaries,  and  has  been  done  for  inflamma- 
tion, neuralgia,  amenorrhcoa,  &c.  _The_  operation  is  per- 
formed like  ovariotomy.  A.  small  incision  being  mtide  in 
the  linea  alba,  midway  between  tlie  umbilicus  and  the 
pubes,  two  fingers  arc  introduced  into  the  iDcritoneal 
cavity,  and  first  one,  and  then  the  other  ovary  brought 
out  of  the  wound.  The  pedicle,  which  consists  of  broad 
ligament  and  its  contained  structures,  is  transfixed  and 
ligatured  as  in  ovai'iotomy,  the  ovary  cut  off,  and  the 
pedicle  dropped  back  into  the  abdomen. 
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Hysterectomy,  or  removal  of  the  uterus,  may  be 
(lone  through  the  vagina  {Schrcedcr's  ojjeration)  or  through 
an  incision  in  the  abdominal  M'alls  {Freund's  operation). 
In  the  former,  an  incision  is  made  through  the  vaginal 
mucous  membrane  around  the  cervix,  the  peritoneal 
cavity  opened,  the  broad  ligament  transfixed  and  liga- 
tured, and  the  uterus  severed  from  its  connections  and 
di-awn  out  through  the  vagina.  In  the  operation  through 
the  abdominal  wall,  the  peritoneal  cavity  is  opened,  as  in 
ovariotomy  ;  the  broad  ligament  transfixed  and  ligatured  ; 
and  the  uterus  drawn  up  from  the  peh-is  and  carefully 
severed  from  its  connections.  For  a  detailed  account  of 
these  operations,  however,  the  student  is  referred  to  a 
larger  work. 

DISEASES  OF  THE  BREAST. 

Neuralgia  of  the  breast  is  not  imconimon  in  young 
unmarried  women,  and  appears  to  be  frequently  due  to 
some  ovarian  disturbance.  The  pain  is  often  severe,  per- 
haps shooting;  down  the  arm,  and  may  be  constant  or 
23eriodic ;  whilst  the  skin  over  the  breast,  as  well  as  the 
gland  itself,  is  exceedingly  sensitive  on  handling.  Xothing. 
except  at  times  a  slight  fulness,  can  be  detected  on  ex- 
amination. The  treatment  consists  in  improving  the 
general  health  by  tonics,  cold  baths,  and  outdoor  exercise, 
and  in  regulating  the  ovarian  functions.  Xo  local  treat- 
ment is  necessary  ;  indeed,  the  patient's  attention  should 
be  taken  off  the  breast  as  much  as  possible. 

Infla]\i:\l\tiox  of  the  breast  may  occiu-  at  any  age, 
and  in  the  male  as  well  as  in  the  female.  In  infants  it  is 
sometimes  attended  with  a  serous  or  milky  discharge 
from  the  nipple,  and  is  often  made  worse  by  ignorant 
niirses  applying  friction  to  "  rub  away  the  milik."  At  or 
about  pnhert ij  it  is  met  with  in  boys  as  Avell  as  in  girls,  but 
more  frequentlj'  in  the  latter,  (^ften  beyond  the  patient 
aiijiearing  somewhat  out  of  health  no  cause  can  be  dis- 
covered, although  in  hosjiital  patients  a  history  of  a  blow 
is  not  uncommon.  The  inllammation  may  clear  up,  or 
terminate  in  an  abscess. 

AcuTK  iX]''LAirj[ATiox,  howcvcr,  most  frccpiently  occurs 
during  hiciailun,  cspcciiiUy  in  ]iriini])ara',  and  generally 
during  the  first  month  iifti'r  ])arlurition.  It  then  a]i]ie!irs 
to  be  most  often  due  to  the  irritiitiou  ot'  the  nipi)le  by  the 
child  sucking,  particularly  when  the  nijiplo  is  .shriuiken 
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or  retracted,  or  is  in  a  cracked  condition.  Occasionally 
it  is  the  result  of  excessive  secretion  of  the  milk  and  con- 
sequent hjqjertesthesia  of  the  ducts  j  or  it  may  not  appear 
till  later  during  the  period  of  lactation,  when  the  patient's 
j^owers  have  been  pulled  down  by  long  suckling. 

St/m2:)toms. — A  feeling  of  uneasiness  in  the  breast,  then 
a  chill  or  slight  rigor,  followed  by  fever  and  the  local 
signs  of  inflammation  and  often  subsequently  of  abscess. 

Treatment. — The  breast  should  be  placed  at  perfect  rest 
by  shnging  it  in  a  handkerchief  passed  over  the  shoulder, 
and  by  taking  away  the  infant  from  the  sound  as  well 
as  from  the  a'ffected  side ;  the  milk  should  be  drawn  oft' 
regularly  b}^  the  breast-pump  ;  and  belladonna  and  gly- 
cerine applied  to  diminish  the  secretion,  and  opium  or 
poppy  fomentations  to  relieve  pain.  Signs  of  abscess 
must  be  watched  for  and  an  early  incision  made.  A 
smart  saline  purge,  followed  hy  saline  laxatives  and  a 
light  nutiitious  slop  diet,  is  usually  necessarj-. 

^Ibscess  of  THE  BREAST  may  occur  in  three  situations  : 
— ^1.  Superficial  to  the  gland  {i^npra-mammary  abscess);  2. 
In  the  substance  of  the  gland  {inti-a-mammar//  abscess)  ; 
and  3.  Behind  the  gland  [post-mammnrij  abscess).  1.  The 
supra-mamuiai'y  varietj'  resembles  an  abscess  in  any 
other  situation  and  requires  no  further  comment.  _  2. 
The  intra-mammary,  which  is  generally  the  result  of_  in- 
flammation occurring  during  lactation,  may  be  confined 
to  one  part  of  the  gland  ;  or  pus  may  be  formed  in  several 
situations  at  the  same  time,  and  if  not  lot  out  by  timely 
incisions  may  riddle  the  breast  in  all  directions.  3.  In 
the  post-mammary  the  inflammation  begins  cither  in  the 
cellular  tissue  behind  the  breast,  or  in  the  posterior  lobes 
of  the  gland,  the  resulting  abscess  then  bursting  into  the 
cellular  tissue  behind  the  breast.  The  whole_  breast  is 
pushed  forwards  and  presents  a  characteristic  conical 
appearance.  There  is  deep-seated  and  throbbing  pain, 
increased  on  moving  the  arm,  and  some  ccdema  and 
mottled  redness  of  the  skin.  The  pus  iisually  gravitates 
towards  the  lower  and  outer  part  of  the  breast,  whore  the 
abscess  commonly  points  ;  or  it  may  bin-row  through  the 
gland,  producing  fistulous  tracks  which  are  often  very 
difficult  to  heal. 

Trcdtriumt. — In  all  varieties  an  earlj'  and  free  incision 
should  be  made  preferably  under  an  anaisthotic.  In  the 
intra-mammary  the  incisions  should  radiate  from  the 
nipple,  so  as  not  to  cut  across  the  galactophorous  ducts  ; 
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and  should  be  free,  not  a  mere  puncture,  lest  the  absc-ess 
cavity  degenerate  into  a  sinus.  In  the  post-manimary 
the  incision  should  by  preference  be  made  at  the  mo.-'t 
dependent  part  to  ensure  an  efficient  drain,  though  of 
course  pus  wherever  pointing  must  be  let  out.  Should 
sinuses  or  fistulas  form,  they  should  be  laid  fi-eely  open 
and  thoroughly  drained,  after  being  scraped  by  a  Yolk- 
mann's  spoon.  The  strength  should  be  supported  bv  a 
generous  diet,  and  ammonia  and  bark,  or  quinine  and 
iron  given,  together  with  stimulants,  if  indicated. 

CiiKONic  LOBULAR  iXFLAioiATiox  of  the  breast,  which 
has  been  described  by  various  names,  as  lobular  indura- 
tion, chronic  h}7)ertrophy,  chi-onic  interstitial  mastitis. 
&c.,  affects  generally  one  lobe,  or  Kmited  portions  of  the- 
gland,  and  is  of  much  interest  in  that  it  is  liable  to  be 
mistaken  for  a  tumom-.  It  is  said  to  be  most  frequent  in 
married  women  beyond  the  child-bearing  period  of  life ; 
but  my  own  experience  is  that  it  is  as  often  met  with  in 
young  and  unmarried  women. 

Cause  and  patJiology.— It  is  generally  attributed  to 
ovarian  disturbance.  A  small-cell-infiltration  occm-s  in 
the  connective  tissue  of  the  affected  lobe  -n-ith  increased 
proliferation  of  the  epithelium.  Later  the  cells  develo]> 
into  fibrous  tissue,  which  contracts,  pressing  upon  and 
obliterating  the  ducts  and  acini,  and  causing  fatty  de- 
generation of  the  epithelium  lining  them.  Shoidd  'some 
of  the  acini  escape  the  pressm-e  which  has  obliterated  the 
ducts  leading  from  them,  small  cysts  may  be  formed ; 
but  such  cysts  never  attain  a  large  size  in  consequence  of 
the  unyielding  nature  of  the  fibrous  tissue  by  wliich  they 
are  surrounded. 

Symptoms. — The  patient  usually  complains  of  a  swell- 
ing, and  sometimes  of  pain  in  the  breast.  On  grasping  the 
breast  between  the  fingers  the  hypertroiihied  portion  feels 
like  a  tumour,  but  on  drawing  it  from  the  nipple  so  as  to 
make  the  lactiferous  ducts  tense,  it  is  found  to  be  ])art  of 
the  mamma,  and  on  pressing  the  breast  back  on  tlie  ribs 
with  the  flat  of  the  hand  no  distinct  tumour  is  fell,  nor 
anything  like  the  resistance  of  a  new  gi'owth.  ]<''urthor. 
the  swelling  is  usually  of  a  wedge-sha]io,  with  its  apex 
towards  the  ni])]il(',  and  has  not  the  stony  hardness  of 
scirrhus  ;  and  there  may  bo  a  second  nodule  in  the  same 
breast,  or  in  the  breast  of  the  opposite  .side.  The  axillary 
glands  are  sometimes  enlarged  but  are  not  indurated,  and 
the  imin  often  follows,  as  jiointed  out  by  ]\rr.  I'.irkett,  (he 
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distribution  of  one  or  more  intercostal  nerves,  the  slightest 
pressm-e  upon  whicli  as  they  issue  from  the  thorax  causes 
acute  23ain.  The  above  signs  will  usually  serve  to  distin- 
guish the  affection  from  scii-rhous  carcinoma.  Should, 
however,  as  occasionally  happens,  the  nipple  be  retracted, 
the  skin  dimpled  from  the  contraction  of  the  fibrous 
septa,  the  surface  of  the  gland  rendered  nodular  by  the 
presence  of  several  tense  cysts,  and  the  patient  moreover 
be  about  the  age  at  which  carcinoma  is  common,  it  may 
be  difficult  to  diagnose  between  them,  especially  if  the 
breast  is  voluminous,  so  that  the  characters  of  the  swell- 
ing are  obsciu'ed.  Under  such  circumstances  it  is  quite 
justifiable  to  make  an  exploratory  incision,  after  having 
explained  the  importance  of  a  correct  diagnosis  to  the 
patient. 

Treatment. — Iron  and  c[uinine  or  the  mineral  acids  are 
often  indicated,  and  with  these  some  combine  the  iodide 
of  potassium.  Locally  a  belladonna  plaster  may  be 
applied,  or  the  staj-s  dispensed  with  to  prevent  friction, 
or  a  thick  layer  of  cotton-wool  placed  between  them  and 
the  breast.  Inunction  with  iodide  of  potassium  ointment, 
or  with  oleate  of  mercury,  is  also  recommended.  What- 
ever treatment  is  adopted,  it  should  be  persevered  in  for 
several  months. 

There  is  a  condition  of  nypertrophy  often  met  with  in 
lads  about  the  age  of  puberty,  and  in  girls  a  little  below 
that  age.  The  breast  enlarges  slowly,  often  painlessly-, 
generally  on  one,  but  sometimes  on  both  sides.  There 
are  no  signs  of  inflammation.  Under  the  influence  of  a 
belladonna  plaster  applied  for  some  months,  which  pro- 
bably owes  its  efficacy  to  the  fact  that  it  prevents  the 
patient  irritating  the  breast  by  constantly  fooling  it,  the 
hypertrophy  usually  subsides.  Of  its  exact  pathological 
condition  l  am  not  aware,  but  it  appears  probable  that  it 
is  of  a  chronic  inflammatory  nature. 

TuMOUES  OF  TJiE  DEEAST. — The  tumour  by  far  the 
most  frequently  met  with  in  this  situation  is  the  acinous 
carcinoma  {scirrJiiis),  which  is  due  to  the  proliferation  of 
the  epithelium  lining  the  acini  or  the  duets.  Cei'tain  of 
the  connective-tissue  tumours  {fihromata,  sarcomata), 
springing  from  the  pcriacinous  connective  tissue,  are  also 
of  frequent  occurrence.  They  seldom,  however,  occur 
pure,  but  are  nearly  always  mixed  with  eleiuouts  re- 
sembling the  tissiie  of  the  breast  itself  [aihuoinaious 
tissue),  and  hence  are  spoken  of  as  adeno-fibroma,  adeno- 
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sarcoma,  adeno-myxoma.  Whether  these  adenomatous 
elements  are  the  normal  breast-tissue,  which  has  become 
surrounded  and  enclosed  in  the  fibrous  or  sarcomatous 
growth,  as  the  case  may  be,  or  whether  it  is  an  abortive 
formation  of  the  gland-tissue,  is  not  agreed  upon  by 
IDathologists.  Most,  however,  believe  that  it  is  a  new 
formation.  More  rarely  the  gland-tissue  may  constitute 
the  chief  bulk  of  the  tumour  {pure  adenoma).  The 
tumours  composing  this  class  were  fomierly  spoken  of 
collectively  as  chronic  mammary  glandular  tumours.  At 
times  cysts  are  developed  in  connection  with  them,  and 
they  are  then  designated  cystic  adeno- fibroma,  cystic  adeno- 
sarcoma,  cystic^  adeno-myxoma,  &c.  Various  other  forms 
of  tumour,  viz.,  tumours  composed  of  fat,  cartilage, 
vessel-tissue,  nerve-tissue,  &c.,  have  also  been  met  with 
in  the  breast,  but  are  exceedingly  rare. 

Puke  adenomata  are  veiy  rare.  They  occur  as  cii-- 
cumscribed  pvoid  tumours  surroiraded  by  a  capsule  of 
connective  tissue.  On  section  they  appear  smooth,  lobed, 
white  or  tinged  with  pink,  with' here  and  there  small 
cavities  and  occasionally  distinct  cysts.  Theii-  general 
characters  have  already  been  given  under  Tumours.  All 
that  need  here  be  repeated  is  that  they  consist  of  acini 
and  ducts  surrounded  by  a  small  amount  of  vascular  con- 
nective tissue ;  in  short,  that  they  resemble  the  breast 
preparing  for  lactation,  save  that  the  acini  and  ducts  do 
not  form  distinct  lobules  with  an  excretory  duct,  as  in  the 
lactating  breast.  Further,  the  epitheliimi  does  not  pene- 
trate the  membrana  ^irojiria  and  grow  into  the  inter- 
tubular  and  inter-acinous  connective  tissue,  a  point  of 
importance  as  distinguishing  them  from  carcinoma. 

Signs. — They  are  most  often  met  with  in  women  between 
the  ages  of  thirty  and  thirty-five  who  have  borne  cliildrcn. 
as  small  ovoid,  firm  but  elastic,  distinctly  circumscnbed 
and  moveable  growths  in  the  breast,  with  a  nodular  or 
slightly  bossed  surface.  They  are  of  very  slow  growth, 
do  not  cause  retraction  of  the  nipple  or  enlargement  of 
the  axillai'j'  glands,  and  do  not  return  if  comjtletelj'  re- 
moved.   EuTicleation  is  the  treatment. 

ADEjVO-J'TiiUO.MATA  arc  of  frequent  occurrence.  They 
consist  of  fibrous  and  .adonomatous  tissue,  and  arc  styled 
Jihrinnala  by  those  jjathologists  who  regard  the  gland- 
tissue  as  merely  the  remains  of  tlie  normal  breast-tissue 
surrounded  by  the  new  growth.  Tliey  occur  as  finn, 
circumscribed,  slow-growing  and  distinct! j'  encapsulcd 
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tumours  in  tlie  substance  of  the  breast,  and  on  section 
appear  lobulated  and  of  a  pinkish-white  colour,  and  do 
not  yield  a  juice  on  scraping. 

Sifjns. — They  usually  occur  in  the  breast  of  yoimg  and 
healthy  -n'omen  as  freely  moveable,  firm,  ovoid,  slightly 
nodular,  generally  painless  growths,  and  are  often  indis- 
tinguishable without  puncture  from  a  tense  cyst.  From 
carcinoma  and  sarcoma  they  may  be  diagnosed  by  the  age 
of  the  patient,  their  slow  growth,  well-defined  outline, 
non-retraction  of  the  nipple,  non-adherence  of  the  skin, 
and  the  absence  of  glandular  enlargement.  From  pure 
adenoma,  adeno-sarcoma,  and  adeno-myxoma,  it  may  be 
impossible  to  distinguish  them  before  removal.  Enuclea- 
tion is  the  only  effective  treatment. 

Adexo-s.\iicomata  differ  from  the  adeno-fibromata  in 
that  in  place  of  an  increase  of  fibrous  tissue  around  the 
acini  and  ducts  various  kinds  of  sarcoma- elements  are 
found  mixed  with  more  or  less  mature  fibrous  or  myxo- 
matous tissue  ;  they  often  contain  cysts.  Hence  the  terms 
adeno-fibro- sarcoma,  adeno-myxo-sarcoma,  adeno-cysto- 
sarcoma,  fibro-cysto-sarcoma,  &c.,  which  have  been 
appUed  to  them.  They  occur  as  circumscribed  growths 
in  the  breast,  resembling  the  adeno-fibromata,  from  wluch 
it  is  often  impossible  to  distinguish  them  without  a  micro- 
scoi^ic  examination. 

The  signs  vary  according  to  the  amount  of  sarcoma- 
elements  the  growth  contains.  Thus,  when  this  is  small 
they  approach  in  their  clinical  character  and  behaviour 
the  adeno-fibromata.  On  the  other  hand,  when  sarcoma- 
elements  abound,  they  may  grow  rapidly,  and  behave 
like  the  pui-e  sarcomata.  Frequently  they  grow  slowly 
for  many  years  and  then  suddenlj'  rapidly  increase  in 
size  as  the  patient  approaches  the  middle  period  of  life. 
When  occurring  between  the  ages  of  thirty  and  forty  they 
(_)ftcn  gi'ow  rapidly  from  the  first. 

Treatment. — The  slow-growing  and  more  fibrous  forms 
may  be  enucleated,  but  if  in  proceeding  to  do  this  the 
growth  is  found  to  be  soft  and  succulent  the  whole  breast 
should  Ije  excised,  an  operation  that  should  invariably  be 
undertaken  when  the  tumour  has  grown  rapidly. 

Puke  sarcojcata. — All  forms  of  sarcoma  mixed  with 
fibrous  and  adenomatous  olenients  may  occur  in  thc^ 
breast,  the  large- spindle-celled  variety  being  the  most 
common.  They  are  most  frequent  between  the  ages  of 
twenty  and  tliirty-five.    They  begin  in  the  periacinous 
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and  peritubular  connective  tissue,  and  at  first  are  always 
eneapsuled,  but  later  they  infiltrate  the  surroundin-  parts 
and  may  perforate  the  skin  and  fungate.  Theii'  mali"- 
nancy  depends  upon  their  structure,  the  round-celled  and 
large-spmdle-celled  being  highly  malignant,  the  small- 
spmdle-celled  much  less  so  ;  indeed,  the  latter  may  recur 
agam  and  again  in  situ  before  finally  becoming  dissemi- 
nated, or  its  tendency  to  reciUTence  may  completely  wear 
itself  out.  The  small-spindled-celled  is  usually  firm  like 
the  adeno-sarcomata,  and  on  section  gre^-ish-white 
smooth  and  succulent.  The  round-celled  and  large-spin- 
dle-celled  are  soft  and  elastic  owing  to  their  richness 
m  cells  and  blood-vessels  and  theii-  scanty  amount  of 
intercellular  substance.  On  section  they  "ajipear  of  a 
pmkash-white  colour,  often  blotched  with  blood,  while 
cysts  from  hcemorrhages  and  mucoid  softening  sometimes 
occui'  in  them. 

Symptoms.— The  small-spindle-celled  sarcoma  can  hardly 
be  diagnosed  before  removal  from  the  adeno-fibroma  and 
adeno-sarcoma.  The  large -spindle- celled  and  round-celled 
varieties  form  smooth  elastic  tumours,  oval  or  rounded 
in  shape,  and  are  lobed  or  bossed  when  cystic;  whilst 
the  veins  of  the  breast  are  often  enlarged  and  tortuous. 
They  grow  rapidly,  and  may  perforate  the  skin  and 
protrude  as  a  fungus ;  but,  unlike  carcinoma,  they  do  not 
infiltrate  the  skin  or  cause  retraction  of  the  niiiple,  and 
the  glands  are  not  usually  enlarged.  The  tumour,  ruore- 
over,  is  commonly  larger  than  scirrhus,  and  the  patient's 
age  below  that  at  which  carcinoma  is  usually  met  with. 

The  only  ef¥ectual  treatment  is  the  removal  of  the  whole 
breast.  If  there  is  any  doubt  whether  the  tumoiu-  is  an 
adeno-fibroma  or  a  sarcoma  it  is  better  to  have  the  con- 
sent of  the  patient  before  the  operation  for  the  removal 
of  the  whole  breast  should  the  tumoiu-  when  cut  into 
appear  to  have  malignant  characters. 

Cysto-sarcojiata,  adono-cystomata,  sero-cystic  sarco- 
mata, and  glandular  proliferating  cysts,  are  terms  a])p]iod 
to  tumours  in  the  breast  in  which  the  growth  in  the 
])eriacinou_s  connective  tissue  iu"ojccts  into  the  interior  of 
dilated  acini  and  ducts  in  the  form  of  papillary  or  cauli- 
Jiower-like  masses.  The  periacinous  growth,  wliidi 
may  consist  of  fibrous  tissue,  spindle  or  round  cells,  or  of 
a  niixturc  of  all  tlicse,  ])rotrud(is  the  wall  of  tlie  dilated 
acinus  or  duct  in  front  of  it.  but  does  not  ]H'nctrate  the 
epithelial  lining,  and  may  ultimately  fill  tlie  whole  acinus, 
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-R-hicli  is  tliiis  converted  into  a  mere  slit-like  space  lined 
■with  ei^ithelium..  On  section  the  tumour  may  present 
one  or  more  larger  cysts,  containing  A^ariously-shaped 
cauliflo-«-er-like  growths  sprouting  from  their  walls.  Or 
it  may  appear  completely  solid  from  the  cysts  ha\dng 
been  entirely  filled  with  intra-cystic  groAvths";  on  dissec- 
tion, however,  the  spaces  between  the  growths  and  the 
cyst-walls  can  alwa}'s  be  demonstrated.  When  the 
gro-R-th,  which  is  at  first  encapsuled,  attains  some  size, 
the  skin  may  give  way  and  the  growth  protrude  in  the 
form  of  a  fungus.  The  skin,  however,  does  not  become 
infiltrated  as  in  carcinoma. 

Signs.— They  generally  occm-  in  women  between  the 
ages  of  thirty  and  thirty-five,  as  distinctly  defined,  lobu- 
lated,  usually  painless  growths,  hard  in  some  places  and 
soft  and  fluctuating  in  others,  and  often  of  large  size. 
The  veins  over  them  are  enlarged,  but  the  skin  is  not 
adherent,  the  nipple  is  not  retracted,  and  the  glands  as  a 
rule  are  not  affected.  They  commonly  grow  slowly, 
but  at  times  rapidly,  and  seldom  become  disseminated. 
Their  chief  distinguishing  characteristic  is  the  presence 
of  one  or  more  prominent  fluctuating  cysts  in  thetumom-. 
Shoiild  a  fungus  protrude  it  may  be  distinguished  from 
carcinoma  by  the  non-implication  of  the  skin  around, 
non-adherence  of  the  growth  to  the  side  of  the  chest,  and 
the  absence  of  the  other  signs  of  carcinoma  above  pointed 
out.    Picmoval  of  the  breast  is  the  proper  treatment. 

Cysts. — The  cysts  met  with  most  frequently  in  the 
breast  are  the  serous  cj'sts,  and  ceiiain  of  the  retention 
cysts.  Serous  cysts  are  formed  in  the  brea-st,  as  in  other 
situations,  by  the  distension  with  fluid  of  the  lymphatic 
.spaces  of  the  connective  tissiie  (see  Serous  cysts).  The 
retention  cysts  that  occur  in  the  breast  may  be  divided 
into  the  galactoceh'S,  which  are  produced  by  the  dilatation 
of  the  galactophorous  ducts,  and  the  ykinclidur  cysts,  due  to 
the  distension  of  the  smaller  ducts  and  acini.  The  former 
contain  a  milk-liko  fluid,  or  when,  as  occasionally 
happens,  the  watery  parts  have  been  absorbed,  an  inspis- 
.sated  caseous  material.  The  glandular  contain  a  j-ellow- 
ish  or  brownish-yellow  mucoid  fluid,  sometimes  blood- 
stainetl,  and  at  times  intracystic  papillary  growths, 
formed  by  the  in-growing  of  the  cyst-walls.  When  tlioy 
occur  in  elderly  peoiilo  they  are  spolcen  of  as  rnroluiio'n 
cysts.  Their  frequency  in  chronic  lobular  inflammation 
of  the  breast  has  already  been  alluded  to. 
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Signs. — Cysts  in  the  breast  form  painless,  tense  or  seini- 
fluctuating,  smooth,  rounded  tumours,  evidently  con- 
nected with  the  breast  tissue.  Serous  cysts  may  occur  in 
any  part  of  the  breast.  They  are  often  yerj-  tense  and 
hard,  and  breasts  with  such  in  them  have  been  removed 
for  cancer.  Hence  the  valuable  rule  of  making  a  pre- 
liminary incision  if  in  doubt  as  to  the  nature  of  the 
tumour.  The  galudoceks  occur  during  lactation ;  thev 
are  situated  near  the  nipple,  from  which  a  milk-Kke 
fluid  may  sometimes  be  squeezed  out  on  pressing  the 
cyst.  They  are  soft  and  fluctuating,  and  usuall^^  single, 
form  quickly,  and  may  attain  a  large  size,  (jl'tnilular 
cysts  occui-  chiefly  in  women  of  from  thirtj^-five  to  Mty. 
They  are  tense  and  painless,  form  slowly,  may  occm- 
singly,  but  are  often  multiple.  A  sanious  fluid  sometimes 
escapes  from  the  nipj^le. 

Treatment.  — Simple  serous  cj/sts  should  be  laid  freelv 
open  and  allowed  to  granulate  from  the  bottom.  Gdlacto- 
celes  with  semi-solid  contents,  may  also  be  laid  freelj-  open 
and  theii'  contents  squeezed  out.  Glandular  cysts,  when 
numerous,  call  for  the  excision  of  the  affected  lobule,  or 
if  the  whole  breast  is  affected  and  they  contain  prolifera  - 
ting  growths,  excision  of  the  entire  gland.  Involution 
cysts  require  no  treatment. 

CARcmoiiA  of  the  breast  is  nearlj-  always  of  the  acinous 
form,  of  which  both  varieties,  the  hard  {scirr/ious)  and  the 
soft  [medullary),  are  met  mth.  The  hard  variety,  how- 
ever, is  by  far  the  more  common.  The  general  and 
microscopical  characters  of  carcinoma  have  already  been 
given  under  tumours.  Here  only  the  special  characters 
which  it  presents  when  occurring  in  the  breast  will  be 
referred  to. 

Sc'IKliliOL'S  CARCINOMA. — Paf]i(iJo;/y. — Scirrhus  of  the 
breast  generally  appears  as  an  indurated,  nodular,  non- 
encapsuled,  tuberous  mass,  of  moderate  dimensions,  with 
long  processes  extending  in  vario\is  directions  in  the 
gland-substance  and  the  fatty  tissue  aro^md,  and  later, 
mvolving  the  skin  and  subjacent  pectoral  muscle.  On 
section  the  tumour  gives  a  characteristic  creaking  sensa- 
tion to  the  knife,  and  the  cut  surface  appears  slightly 
-joncavo  from  the  contraction  and  shrinking  of  its  iibrous 
stroma  thus  set  free  from  the  traction  of  suri-ounding 
tissues.  It  is  of  a  hard  resisting  consistency,  of  a  uniform 
close  texture,  semi-translucent,  of  a  greyish-white 
colour  often  tinged  with  pink,  and  has  boon  likened  to 
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the  section  of  a  potato  or  unripe  pear.  Sometimes  it  is 
intersected  in  every  direction  by  short  wavy  glistening 
white  fibres,  with  here  and  there  yellow  dots  and  streaks 
due  to  section  of  the  epithelial  columns  which  have 
iindergone  fatty  degeneration ;  whilst  in  other  places, 
little  masses  of  the  surromiding  fatty  tissue  and  of  muscle 
are  seen  enclosed  by  the  processes  of  the  growth,  and 
patches  of  caseous-looldng  material  or  white  creamy 
Hiiid,  due  to  the  growth  having  surroiinded  some  of  the 
ducts  which  have  become  only  partially  obliterated,  may 
be  scattered  through  its  substance.  "  The  section  on 
scraping  yields  a  juice  containing  cells,  free  nuclei,  and 
granular  material. 

Scirrhous  carcinoma  generally  begins  as  a  small 
hard  lump  in  the  substance  of  the  breast ;  itgi'ows  slowly 
at  first,  afterwards  more  rapidly,  and  then  involves  the 
skin  and  pectoral  muscle ;  finally  the  skin  gives  way,  and 
a  foul  ulcer  is  produced.    In  the  meantime,  the  lymphatic 
glands  in  the  axilla  become  involved,  and  as  they  increase 
in  size  press  upon  the  axillary  vein  and  brachial  plexus 
of  nerves,  producing  osdema  of  the  arm  and  intense  nem-al- 
gic  pain.    Later  the  cancer  becomes  disseminated  through 
the  internal  organs  and  tissues  of  the  body.    The  health, 
which  on  the  first  appearance  of  the  growth  is  generally 
good,  now  gives  way,  the  skin  becomes  sallow  and  eartliy 
in  appearance,  the  patient  wasted,  and  cancerous  cachexia 
is  said  to  be  present.    The  foul  and  profuse  discharge 
from  the  ulcer,  the  intense  pain,  and  the  mental  sufTering, 
lead  to  exhaustion,  and  death  soon  steps  in  to  put  an  end 
to  the  patient's  misery.    Such  is  a  brief  outline  of  the 
course  of  the  disease  when  not  subjected  to  siu'gical inter- 
ference.   Let  us  now  study  the  characters  of  the  tumoui- 
as  presented  in  a  typical  case.    It  is  usually  situated  in 
the  upper  and  outer  quadrant  of  the  breast,  or  just  below 
the  nipple.    Its  surface  is  hard  and  irregular,  its  margins 
ill- defined.    The  skin  at  first,  when  gently  pinched  up 
between  the  finger  and  thumb,  shews  a  slight  dimpling, 
and  later  appears  distinctly  puckered  and  immistakabFy 
adherent  to  the  growth.    In  the  earUei'  stages  the  tumour 
glides  freely  over  the  pectoral  muscle;  later  a  slight  resis- 
tance is  felt  on  moving  it  from  side  to  side;  whilst  finallj^ 
it  becomes  firmly  fixed  to  the  walls  of  the  chest.  The 
nii)ple,  when  the  growth  is  behind  it,  is  retracted,  in 
consef[uence  of  the  traction  which  is  made  by  the  carci- 
noma upon  the  lacteal  ducts ;  but  when  the  growth  is  situ- 
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ated  in  tlie  circumference  of  the  Lrcast,  there  may  be  no 
retraction,  or  the  retraction  may  occur  only  on  one  side ; 
whilst  when  the  cancer  begins  as  an  infiltration  of  the  nipple 
itself,  the  latter  will  be  harder  and  more  prominent  than 
natural.  On  raising  the  arm  and  drawing  the  finger-tips 
transversely  across  the  inner  side  of  the  axilla,  a  hard  cord 
or  cords— infiltrated  lymphatic  vessels— may  often  be  felt 
extending  from  the  tumoui-  into  the  axilla,'  while  in  the 
space_  itself  large  glands  will  be  discovered  if  the  case  is 
sufficiently  advanced.  The  glands  are  at  first  soft,  single, 
and  distinct,  later,  hard  and  matted  together,  forming  an 
indurated  irregular  mass  which  is  often  adherent  to  the 
chest- walls  and  in  advanced  cases  extends  as  high  as  can 
be  felt  beneath  the  clavicle.  In  the  supraclavicular 
space  the  enlarged  glands  may  sometimes  be  detected, 
first  as  a  mere  fulness,  subsequently  as  distinct  swellings. 
After  the  skin  over  the  tumour  has  given  way,  an  ulcer 
with  sinuous,  irregular,  everted,  and  indurated  edges, 
and  a  foul,  cavernous,  irregular,  and  indiu'ated  base  is 
formed,  from  which  is  exuded  a  foul-  smelHug  and  sanious 
discharge.  The  skin  around  is  indurated  from  infiltration 
with  the  growth ;  or  distinct,  circumscribed,  hard  nodules 
of  carcinoma  are  scattered  here  and  there  through  it. 

Diaqnosis. — When  the  above  signs  are  present  there  is 
no  difficulty  in  pronouncing  as  to  the  natiu'e  of  the  disease. 
In  the  earlier  stages,  however,  whilst  the  tumour  is  still 
small  and  has  not  yet  become  adlaerent  to  the  skin  or  to 
the  pectoral  muscle,  where  the  breast  is  large  and  there  is 
no  retraction  of  the  nipple  and  as  yet  there  is  no  enlarge- 
ment of  the  axilhuy  glands,  the  cliaguosis  from  an  inno- 
cent tumour,  a  tense  cyst,  or  lobular  inflammation  will  be, 
to  say  the  least,  difficult.  The  age  of  the  patient,  the 
rate  of  gi'owth,  and  the  history  of  the  case  must  then 
to  a  great  extent  be  relied  on  for  distinguishing  it.  ]5ut 
where  the  patient,  as  is  occasionally  the  case,  is  young, 
the  diagnosis  may  then  be  impossible  without  making  an 
incision  into  the  growth,  a  proceeding  which,  \mdcr  such 
circumstances,  after  the  difficulty  has  been  explained  to  the 
patient,  is  not  onlj'  justifiable  but  imperatively  called  for. 

Rarer  forms  of  srirrJius  ii)  the  hrcud  are  occasionally 
met  with.  Thus— 1.  Tlie  cinicer  may  begin  as  a  general 
infiltration  of  the  entire  gland,  wlien  its  course  is  usually 
very  rajiid ;  2,  it  may  chiefly  affect  tlic  skin,  the  whole 
side  of  the  chest  in  sTich  a  case  becoming  infiltrated,  hai-d, 
brawny  and  leathery  in  consistency,  a  condition  .some- 
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times  known  as  "  liide-bound ;  "  3,  it  may  begin  as  an 
infiltration  of  the  nijaple,  or  may  be  engrafted  upon 
chronic  eczema  around  the  nipple ;  4,  in  elderly  women  it 
may  nm  a  very  chronic  course,  often  remaining  stationary, 
if  not  interfered  with,  for  many  years  ;  and,  5,  in  very  ex- 
ceptional instances,  the  carcinomatous  mass  has  apparently 
imdergone  complete  atrophy,  even,  it  is  said,  after  ulcera- 
tion has  occurred,  and  a  spontaneous  cure  has  thus  been 
brought  about. 

2\eatmcrd.— In  the  breast,  as  elsewhere,  the  only  hope 
of  ciu'e  lies  in  the  early  and  complete  extirpation  of  the 
carcmoma.    Unless,  therefore,  the  Surgeon  is  consulted 
liefore  the  skin,  pectoral  muscle,  and  lymphatic  glands 
are  more  than  slightly  involved,  he  can  hold  out  but  little 
prospect  that  the  disease  will  not  return,  and  return 
shortly ;  and  that  life  will  be  materially,  if  at  all,  pro- 
longed  by  an  operation.     Under  such  circumstances, 
therefore,  there  are  some  Sm-geons  who  hold  that  an 
tjperation  with  the  disease  thus  advanced  ought  not  to  be 
undertaken,  as  it  can  only  bring  discredit  on  surgery  and 
may  possibly  prevent  other  patients  seeking  advice  whilst 
there  is  yet  a  probability  that  a  free  and  coiiiplete  removal 
of   the  breast  and  axillary  glands  may  eradicate  the 
tlisease.     While  admitting  that  this  may  be  true,  we 
must  not  lose  sight  of  the  fact  that  even  although  the 
growth  may  soon  recur  either  in  the  cicatrix  or  glands, 
or  in  internal  organs,  and  although  life  may  not  be  pro- 
longed, still  removal  of  the  growth  may  rid  the  patient 
of  a  foul  and  loathsome  disease  and  often  of  great  pain, 
at  any  rate  for  a  time,  and  death  may  occur  in  a  less  dis- 
tressing way  from  dissemination  of  the  carcinoma  in 
internal  organs.    In  the  meanwhile  the  patient's  mind 
will  be  relieved,  even  if  she  is  not  buoyed  up  with 
the  hope  that  there  may  still  be  a  chance  of  a  non-retirrn. 
Eegarding  the  question  of  operation,  therefore,  it  may  be 
brielly  said  that— 1.    Where  the  skin  is  not  involved,  or 
to  a  very  slight  extent,  the  tumour  not  adherent  to  the 
l)ectoral  muscle,  and  the  glands  are  not  felt  enlarged, 
fir  if  enlarged  are  not  hard,  free  removal  of  the  breast  and 
<-loaring  out  the  axilla  is  imperatively  called  for.  2.  Where, 
on  the  other  hand,  the  skin  is  extensively  infiltrated,  the 
tumour  is  firmly  adherent  to  the  pectoral  muscle,  the 
glands  are  enlarged,  hard,  and  adherent  to  the  side  of 
the  chest,  enlarged  glands  can  also  bo  felt  above  the 
clavicle  and  perhaps  have  alreadj-  caused  cedema  of  the 
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aiTa,  marked  cacliexia  is  present,  and  there  is  evidence 
of  dissemination  of  the  carcinoma  in  other  organs  and 
tissues — then  no  operation  should  be  performed.  In  cases 
such  as  the  above,  there  can  be  little  question  as  to  the 
propriety  of  operating  or  not  operating.  But  there  ai-e  a 
large  class  of  intermediate  cases  in  which  some  Surgeons 
would,  and  some  would  not,  operate.  Much  will  then 
depend  ui^ou  the  presence  or  absence  of  pain,  and  each 
case  must  be  judged  on  its  own  merits. 

Medullary  carcixoma  is  much  less  common  in  the 
breast  than  the  scirrhous  form,  and  generally  appears  at 
an  earlier  age.  It  occurs  as  a  soft,  non-encapsuled, 
compact,  white  or  blood-stained,  brain-like  mass  infil- 
trating the  gland  and  surrounding  tissues.  Its  growth 
is  much  more  rapid  than  the  scii'rhous  variety,  and  it 
sooner  involves  the  skin,  pectoral  muscles,  and  axillary 
glands,  and  rapidly  becomes  disseminated  thi-ough  in- 
ternal organs.  Early  and  free  removal  of  the  whole 
breast,  and  of  any  glands  in  the  axilla  that  may  be  felt 
enlarged,  is  the  proper  treatment. 

Other  varieties  of  carcinoma  in  the  breast,  as  the  so- 
called  villous,  or  duct-cancers,  and  the  colloid,  are  too  rare 
to  requii'e  fru'ther  notice  in  a  work  of  this  description. 

Excisiox  OE  THE  BREAST. — The  aiTiL  being  held  out 
from  the  side  by  an  assistant  so  as  to  put  the  pectoral 
muscle  on  the  stretch  and  well  expose  the  axilla,  an 
elliptical  incision  should  be  made  below  and  another 
above  the  nipple,  cutting  widelj-  of  any  adherent  or 
infiltrated  skin.  The  skin  above  and  below  should  now 
be  reflected  from  the  breast,  and  the  latter  dissected  oii 
the  pectoral  muscle,  taking  care  to  remove  the  pectoral 
fascia  and  any  portion  of  the  muscle  that  appears  affected 
with  the  disease.  Should  any  gland  be  felt  in  the  axilla, 
the  incision  should  be  prolonged  in  an  iijiward  and  out- 
ward direction,  the  axillary  fascia  opened  by  the  scalpel, 
and  all  the  glands  that  can  be  felt  enucleated  in  part  by 
the  fingers,  and  in  pai-t  by  the  liandle  of  the  scalpel, 
taking  care  not  to  injure  the  axillary  vessels  or  large 
nerve-cords,  both  of  which  are  situated  at  the  u]i]icr  and 
outer  part  of  the  space.  The  skin  should  now  be  drawn 
together  by  sutiu-es,  a  drainage  tube  having  been  placed 
in  the  deeper  jiart  of  the  wound.  'NVlicrc  the  skin  cannot 
bo  made  to  cover  in  the  wound,  the  ilaps  should  bo  drawn 
as  much  together  as  ])ossil)le  by  stout  silver  sutur(\'^.  Jind 
tlic  rcuuiinder  of  the  wound  loft  to  granulate.    The  arm 


WRY-NECK  OR  TORTICOLLIS. 


789 


sliould  be  secured  to  the  side  with  the  forearm  and  hand 
across  the  chest. 


DEFORMITIES  OV  THE  XECIC,  KNEES  .-IND  EEET. 

Wry-neck  or  torticollis  is  a  distortion  chiefly  de- 
pendent upon  contraction  of  the  steruo-mastoid  muscle. 
It  may  be  congenital  or  acquired. 

Causes. — The  congenital  foi-in  is  attributed  to — 1,  spastic 
contraction  of  the  sterno-mastoid  muscle  duo  to  disease 
of  _  the  nervous  system;  2,  malposition  //;  niero ;  or,  3, 
injiu-y  at  bii-th,  as,  for  example,  ruptiu'e  of  the  sterno- 
mastoid  in  a  breech  ijresentatiou.  The  acquired  form  is 
due  to_ — 1,  the  head  having  been  hold  for  a  long  time  in 
the  distorted  position  as  a  consequence  of  stiff  neck 
following  cold,  injmy,  or  inflamed  cervical  glands;  2, 
hysteria ;  or,  3,  spasm  set  up  by  irritation  of  the  spinal 
accessory  nerve  consequent  upon  central  nerve-trouble. 

tSigns. — The  head,  supposing  the  right  sterno-mastoid 
to  be  affected,  is  di'awn  forwards  and  towards  the  right 
shoulder  and  also  rotated,  so  that 
the  chin  points  to  the  left.  The  right 
mastoid  is  prominent,  the  right  side 
of  the  neck  concave,  and  the  left  con- 
vex. In  long-standing  cases  some 
lateral  curvatm-e  of  the  doi'sal  spine 
is  generally  acquired.  The  congenital 
form  ma}'  be  distinguished  from  the 
spasmodic  not  only  by  its  history  but 
by  the  sterno-mastoid  becoming  tense 
in  the  former,  and  yielding  in  the 
latter,  on  attemjoting  to  straighten 
the  head.  The  hysterical  variety  will 
be  known  by  the  presence  of  other 
signs  of  hysteria. 

Treatment. — In  congeii  iial  wrij-nccl\ 
luiless  the  patient  is  treated  by  pcsi- 
tion  while  still  an  infant,  division  of 
the  sterno-mastoid  is  generally  re- 
quired, followed  by  a  course  of 
systematic;  exercises  in  the  slighter  cases,  and  the  use 
of  some  such  instrument  as  that  shown  in  I'ig.  285,  in 
the  more  severe.  The  sterno-mastoid  is  best  divided 
immediately  above  the  clavicle,  as  here  it  is  furthest 
removed  from  the  important  structures  that  lie  beneath 


Fi(!.  2S5.  —  Wry- 
neck apparatus. 
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it.  A  2:>uncture  should  be  made  at  the  iimev  side  of  the 
tendon,  a  director  passed  behind  it,  and  the  division  made 
towards  the  skin  witli  a  blunt-pointed  tenotome.  The 
tense  bands  of  contracted  cervical  fascia  which  now  start 
forward  will  yield  to  stretching ;  it  is  not  safe  to  divide 
them.  The  punctui'e  should  be  given  three  or  four  days 
to  heal  before  the  exercises  are  begun  or  the  instmment 
is  applied.  Some  advise  the  division  of  the  muscle  about 
the  middle  on  the  plea  that  such  is  a  more  safe  procedm-e. 
In  spasmodic  cases  conium,  Indian  hemp,  bromide  of 
potassium,  &c.,  may  be  tried.  These  failing,  the  spinal 
accessory  nerve  may  be  stretched  or  divided  just  above 
the  spot  where  it  enters  the  sterno-mastoid ;  but  teno- 
tomy of  the  sterno-mastoid  should  in  these  and  in 
hysterical  cases  on  no  account  be  clone.  In  the  latter, 
hysterical  remedies  should  of  course  be  used. 

Knocic-icn"ee  or  gexxj  VALGUiM  is  a  deformity  in 
which,  when  the  knees  are  placed  together  in  the  extended 
position  with  the  patellae  looking  directly  foi-wards,  the 
legs  diverge.  One  or  both  knees  may  be  affected,  or 
there  may  be  genu  valgum  on  one  side  and  genu  varum 
on  the  other. 

Cause. — Knock-knee  is  generally  the  result  either  of 
rickets,  when  it  occurs  between  the  second  and  the  seventh 
year;  or  of  carrying  heavj'  weights,  long  standing  and 
the  like,  when  it  is  most  common  in  growing,  underfed, 
and  overworked  lads  and  girls  from  fourteen  to  eighteen. 
The  deformity  is  variouslj"  believed  to  depend  on  : — 1^  an 
overgrowth  of  the  internal  condyle  of  the  femiu',  and  a 
corresponding  uprising  of  the  inner  tuberosity  of  the  tibia  ; 
2,  the  relaxation  of  the  internal  lateral  Hgament ;  or  3. 
the  contraction  of  the  biceps  tendon.  In  the  majority  of 
cases  the  osseous  lesion  is  certainly  present,  and  I  have 
no  doubt  in  m}'  own  mind  that  it  is  upon  this  that  the 
deformity  in  licketj'  cases  usually  depends,  though  I 
admit  that  in  some  of  those  rapid  cases  induced  by  ex- 
cessive weight-bearing  in  weakly  lads,  a  relaxation  of  the 
ligaments  may  be  the  principal  factor.  Tlic  contraction 
of  the  biceps  tendon  when  present  I  regard  as  the  result, 
and  not  as  the  cause,  ol'  the  affection.  Trcalment. — In 
sliglit  rickety  cases  kee]iing  the  child  entirely  off  its  legs, 
the  application  of  s])lints,  and  the  internal  use  of  apjiro- 
priate  remedies,  will  generally  effect  a  cure.  In  confirmed 
cases,  and  in  older  pati(>nts,  however,  little  must  bo 
expected  from  .splints  or  instrimients.    By  their  use  the 
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limb  can  no  doubt  be  straigbtenecT,  but  only  at  the 
expense  of  stretching  the  external  lateral  ligament,  the 
legs  being  rendered  flail-like,  and  the  patient  being 
unable  to  walk  or  even  stand  without  his  irons.  For  such 
some  form  of  osteotomy  is  tisuall)^  required.  The  best  of 
these  is,  perhaps,  Macewen's  and  Beeves'  modification  of 
Ogston's  operation.  1.  Macewen's  operation  consists  in 
chiselling  through  the  femur  just  above  the  epiphysis, 
but  leaving  the  posterior  surface,  which 
is  in  contact  with  the  popliteal  artery, 
intact,  and  snapping  this  across  by 
forcibly  bending  the  bone.  2.  In  Jlveres'' 
vtodlfied  0[/ston's  opercdion  the  internal 
condjde  is  first  loosened  with  a  chisel, 
and  then  made  to  slide  upwards  on  the 
shaft  of  the  femur  by  forcibly  straight- 
ening the  leg.  The  chisel  is  introduced 
behind  the  synovial  membrane  and 
should  not  be  driven  sufficiently  far 
into  the  condyle  as  to  endanger  the 
opening  of  the  joint.  The  line  of  inci- 
sion through  the  femur  in  these  oi^era- 
tions  is  shewn  in  Fig.  286.  The 
operations  should  be  performed  anti- 
septically  and  the  limb  secured  to  a 
long  splint,  or  placed  in  Bavarian 
plaster  splints  in  a  straight  position 
for  about  a  mouth,  and  subseqiiently 
kept  in  an  ordinary  plaster  case  for  six 
weeks  to  two  months  till  sound  union 
has  taken  place. 

Genu  taruxt,  or  bow-legs,  is  the 
opposite  deformity  to  genu  valgum, 
and  what  has  been  .said  of  the  latter  as 
regards  pathology,  treatment,  &c.,  will  apply  to  it  if 
external  be  substituted  for  internal  in  the  phraseology. 
It  is  frequently  associated  with  a  bowing  of  the  shaft  of 
the  tibia,  either  at  its  upper  or  its  lower  third,  and  some- 
times with  a  bowing  of  the  femur. 

Talipes  or  club-foot  is  a  distortion  in  which  the 
relations  of  the  tarsal  bones  to  each  other  and  to  the  bones 
of  the  log  aro  variously  altered,  and  the  bones  held  in 
their  abnormal  position  by  the  contraction  or  shortening 
of  certain  of  the  muscles,  ligaments,  and  fasciro  attached 
to  the  foot. 


1 
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Fig.  286.  —  A, 
line  of  section 
in  Macewen's  ; 
B,  in  Ogston's  ; 
andC,  inlleeves' 
modified  0  g- 
ston's  operation. 
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Cause.— Talipes  may  be  either  congenital  or  acquired, 
ihe  congenital  form  has  been  attributed  to— 1,  spastic 
muscular  contraction  induced  by  some  lesion  of  the  nei-ve- 
centres ;  2,  malpositions  of  the' foetus  in  utero ;  3,  struc- 
tiiral  alteration  in  the  form  of  some  of  the  tarsal  bones. 
The  supporters  of  the  first  view  maintain  that  the  bones 
are  drawn  into  their  abnormal  position  by  muscular  con- 
traction, and  regard  any  alteration  in  the  shape  of  the 
bones  as  the  result  and  not  as  the  cause  of  their  malposi- 
tion ;  whilst  those  who  uphold  the  second  and  third  A-iews 
deny  that  spastic  contraction  occurs,  as  no  lesion  of  thr- 
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Fig.  287. — Talijies  equiiuis.    (Bryant's  Surgery.) 

nerve-centres  has  been  found  to  account  for  it,  and  look 
upon  the  contraction  of  the  muscles  as  merely  due  to 
adaptive  shortening  consequent  upon  the  altered  position 
of  the  bones.  The  congenital  variety  is  often  hereditary, 
occurs  in  several  members  of  the  same  family,  and  is 
frequently  associated  with  other  congenital  malformations 
as  spina  bifida,  meningocele,  &c.  The  acquired  form  is 
generally  the  result  of  infantile  paralysis,  the  bones  being 
then  drawn  into  theu-  abnormal'  positions  by  the  contrac- 
tion of  the  muscles  antagonistic  to  those  jiaralysed,  tlie 
weight  of  the  body  in  standing  and  M-alking  tending 
more  and  more  to  confirm  this  faulty  position.  Amongst 
other  causes  may  be  mentioned  long-continuance  of  the 
foot  in  the  extended  position,  disease  of  the  ankle  or 
tarsus,  yielding  of  the  ligaments,  &.c. 

Varieties. — There  are  fivo]irincipal  forms  of  club-foot: — 
Talipes  eijuinus,  mriis,  calaiueus,  ralqiis  and  cams.  But 
these  may  bo  variously  combined,  ])roducing  compound 
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forms,  vfhich.  are  then  called  cqmno-varus,  equina -valgus, 
calcaneo-valgus,  &c. 

1.  Jjo.talipes  equinus  (Fig.  287),  wliicli  is  nearly  always 
an  acquired  affection,  the  heel  is  drawn  upwards  by  the 
tendo  Achillis,  and  the  anterior  part  of  the  foot  is  in 
consequence  depressed  and  held  in  the  extended  position. 
The  weight  of  the  body  is  thus  transmitted  through  the 
heads  of  the  metatarsal  bones,  which  together  with  the 
anterior  part  of  the  tarsus  are  bent  downwards  and  back- 
wards from  the  transverse  tarsal  joint  and  fixed  in  this 
IDOsition  by  the  adaptive  shortening  of  the  plantar  fascia, 
ligaments  and  muscles,  thus  rendering  the  sole  of  the  foot 
unnaturally  concave,  a  condition  known  as  pes  cavus. 
The  patient  walks  with  fatigue  and  lameness  on  the  balls 
of  his  toes,  and  if  both  feet  are  affected  he  may  be  unable 
to  walk  at  all.    In  lon.ii-standing  cases,  in  consequence  of 


the  contraction  beini 


greater 


on  the  inner  than  on  the 


variety  of 
congenital 


outer  side  of  the  sole,  an  inward  twist  is  given  to  the  foot 
(equ'i  no -varus). 

2.  Talipes  varus  is  the  most  complicated 
club-foot,  and  is  the  most  common  of  the 
forms.  By  some  the  distortion 
here  described  as  varus  is  called 
equino-varus.  I  prefer,  however, 
to  apply  the  simple  term  varus 
to  the  form  under  consideration, 
and  equino-varus  to  cases  of 
eqiunus,  in  which  there  is  added 
a  secondarj^  twisting  inwards  of 
the  foot.  In  varus  (Fig.  288), 
the  OS  calcis  is  drawn  up  by  the 
tendo  Achillis,  tilting  the  astra- 
galus partially  out  of  the  ankle- 
joint,  and  the  bones  in  front  of 
the  transverse  tarsal  joint  are 
drawn  inwards  and  upwards  by 
the  tibialis  anticus  and  posticus, 
so  that  the  scaphoid  is  placed 
internal  to  the  astragalus  instead  of  in  front  of  it,  whilst 
its  tuberosity  is  in  ci(5se  contact  with  the  internal  mal- 
leolus. The  ligaments  on  the  inner  side  of  the  sole  and 
Ixitwoen  the  tibia  and  astragalus  are  shortened,  and  are 
often  the  chief  agents  holding  the  bones  in  their  deformed 
position.  In  severe  cases,  however,  the  astragalus  is 
itself  deformed,  its  head  looking  almost  inwards  instead 


Fig.  288.  —  Congenital 
talipes  varus.  (St.  Bar- 
tliolomew's  Hospital 
Museum. ) 
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of  forwards  and  slightlj'  inwards.  Thus,  in  a  wfll- 
marked  case  (Fig.  289,  A  and  li),  the  heel  appears  drawn 
up,  the  anterior  part  of  the  foot  inverted,  the  inner 
border  turned  upwards,  the  outer  border  downwards,  so 
that  the  sole  looks  backwards  and  the  doisum  forwards, 
the  long  axis  of  the  foot  being  at  the  same  time  shortened 


A  li  c 

Fig.  289. — Congenital  varus.    Three  grades  of  severity. 
(Bryant's  Siu'gery. ) 


and  bent  upon  itself,  the  sole  unnatm-ally  concare,  and 
the  plantar  fascia  tense.  In  severe  cases  (Fig.  289,  c).  the 
inner  border  njay  be  in  contact  with  the  leg,  and  when  the 
foot  has  been  walked  upon  the  sole  looks  upwards  as  well 
as  backwards,  and  the  dorsum  downwards  as  well  as  for- 
wards ;  whilst  the  sole  is  narrowed  bj'  the  approximation 
of  the  fifth  metatarsal  bone  to  the  first,  and  a  bursa  often 
forms  over  the  outer  border  of  the  dorsum.  In  the  oc- 
quired  form,  which  is  generally  due  to  infantile  paralysis, 
the  history  of  the  case,  the  wasting,  .shortening,  and  cold- 


Fio.  200. — Talipes  calcaneus,    (liryant's  Surgery.) 

ness  of  the  limb,  the  general  rounded  apjiearance  of  the 
foot  and  often  the  absence  of  rigidity,  will  commonly  .-^erve 
to  distinguish  it  from  the  congenital. 

.'5.  '/'ali/ic-'i  mlainerift  is  rare.  In  the  ro)if/niHiil  variety 
(Fig.  290)  the  anterior  part  of  the  foot  is  drawn  up  and 
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often  a  little  everted,  and  generally  lield  rigidly  in  this 
position  by  the  contraction  of  the  exten.sor  rnnscles.  In 
the  acquired  form  (Fig.  290),  which  is  commonly  the 
resnlt  of  infantile  iiaralysis  of  the  calf  mnsclcs,  the  heel 
IS  placed  first  on  the  ground  in  walking,  but  there  is  no 
drawing  up  of  the  foot  by  the  extensors.  The  anterior 
part  of  the  foot  drops  downwards  from  the  transverse 
tar.sal  joint,  and  the  tendo  Achillis  instead  of  standing  out 
tensely,  can  often  hardly  be  felt. 

4.  In  talipes  valgus  or  flat  foot  the  longitudinal  and 
transversa  arches  of  the  foot  are' flattened  and  the  anterior 
part  of  the  foot  is  more  or  less  everted.    Though  rare  as  a 


Fig.  291.— Talipes  valgus  or  Hat  foot. 
(St.   ISaitliolomew's  Hospital  Museum.) 

congenital,  it  is  very  common  as  an  acquired  deformity, 
and  as  such  is,  perhaps,  most  often  dne  to  the  yielding  of 
the  ligaments  of  the  sole  and  the  I'elaxed  state  of  the 
mirscles  which  normallj'-  sujiport  the  plantar  arches,  in 
consequence  of  general  debility  and  want  of  muscular 
tone,  combined  with  long  standing  or  carrying  heavy 
weights.  Hence  its  frequency  in  growing  and  under-fed 
lads,  errand-boys,  policemen,  waiters,  housemaids,  and 
the  like.  Amongst  other  causes  maj^  be  mentioned  rheu- 
matism, rickets,  sprains  of  the  plantar  ligaments,  and 
spasm  or  paralysis  of  certain  muscles  of  the  leg.  The  cal- 
canoo-scaphoid  Hgamont  a,nd  iilantar  fascia,  and  to  a  less 
extent  the  other  ligaments  of  the  sole,  arc  elongated,  and 
the  bones  on  the  inner  side  of  tlio  foot,  instead  of  forming 
an  arch,  are  do]>rossed  a,nd  in  contact  with  the  ground. 
The  bones  in  froni  of  the  transverse  tarsal  joint  are  at  the 
same  time  more  or  loss  everted,  leaving  the  head  of  the 
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astragalus,  wliicli  is  itself  depressed,  pai'tly  exposed  on  the 
inner  side  of  the  foot. 

In  severe,  and  generally  in  congenital  cases,  the  heel 
and  front  of  the  foot  are  drawn  up  bj'  the  tendo  Achillis 
and  the  anterior  muscles,  whilst  the  outer  border  of  the 
foot  is  raised  from  the  ground.  The  acquired  form  is  pro- 
ductive of  so  much  crippling  and  pain  as  to  render  the 
sufferer  unable  to  follow  anj^  emplojTnent  which  necessi- 
tates much  standing  or  walking.  The  foot  (Fig.  291) 
looks  broader  and  longer  than  natural,  the  sole  is  flat,  the 
inner  border  in  contact  with  the  ground,  and  the  internal 
malleolus  depressed ;  whilst  two  prominences,  f oiined  by 
the  tuberosity  of  the  scaphoid  and  the  partially  exposed 
head  of  the  astragalus,  can  be  seen  and  felt  projecting  on 
the  inner  side  of  the  foot.  In  slight  cases  the  foot  can  be 
made  to  assume  its  natiu'al  form  on  manipulation  or  on 
.standing  on  tip-toe,  but  in  severe  cases  it  is  rigidly  fixed 
in  the  deformed  position. 

Geneeax,  treatmext  of  Talipes. — The  indications 
are — 1,  to  restore  the  deformed  foot  to  its  natural  position  ; 
and  2,  to  retain  it  in  this  position  until  the  normal  func- 
tions of  the  joints  and  muscles  have  been  so  far  restored 
that  there  is  no  tendencj''  to  a  relapse.  In  the  congenital 
and  in  many  of  the  acquired  forms  these  indications  can 
be  successfully  fulfilled  if  appropriate  means  are  taken 
and  sufficient  time  and  care  are  given  to  the  case.  But 
in  the  23aralytic  varieties,  where  the  muscles  have  imder- 
gone  complete  atrophy  and  degeneration,  these,  of  course, 
cannot  be  restored,  and  the  foot  can  only  be  maintained 
in  the  normal  position  bj^  the  use  of  instruments.  For 
the  fulfilling  of  the  first  indication,  both  operative  and 
mechanical  or  manipulative  treatment  may  be  necessary. 
For  the  second,  the  use  of  mechanical  supports  and  physio- 
logical after-treatment  should  be  employed. 

The  operaiim'.  treatmait,  when  this  is  necessary,  will 
generally  consist  in  the  subcutaneous  division  of  certain 
tendons  ' (/f'^joto'm?/),  in  the  division  of  contracted  liga- 
ments {synchsmotoiny),  and  in  inveterate  cases  in  the  ex- 
cision or  section  of  some  of  the  tarsal  bones  {tarsertounj  or 
tarsotomy). 

Tenotomy  is  indicated  where  there  is  much  rigidity  and 
the  foot  cannot  bo  brought  into  its  natural  position  by 
manipulation.  Its  object  is  the  lengtlieiiing  of  the 
shortened  tendon,  not  its  more  division.  'I1ic  lengthening 
is  effected  by  the  organization  of  the  small-cell-cxudatiou 
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wLicli  is  pom-ecT  out  between  tlic  divided  ends  of  the  tendon. 
Hence  the  importance  of  subcutaneous  division,  that  is, 
of  making  a  mere  piinctiu'e  in  the  skin  and  i^reventing  the 
entrance  of  air  lest  suppiu'ation  ensue  and  the  tendon 
become  adherent  to  its  sheath  and  fail  to  unite.  The 
tendon  having  been  made  tense  by  an  assistant,  j^ass  the 
tenotome  beneath  it  with  the  blade  on  the  flat ;  and  then 
whilst  the  tendon  is  slightly  relaxed,  turn  the  edge  of  the 
tenotome  towards  the  tendon  and  cut  towards  the  skin, 
the  assistant  again  making  it  tense  to  facilitate  the  divi- 
sion, but  relaxing  the  moment  it  is  felt  to  give  waj^  lest 
the  skin  be  severed  and  the  puncture  be  converted  into  an 
open  wound.  The  punctiire  should  be  covered  with  a  dossil 
of  oiled  lint,  and  the  foot  secured  to  a  splint  or  in  a  plaster- 
of-Paris  bandage.    It  was  formerly  the  custom  to  place 
the  foot  in  the  deformed,  or  in  only  a  slightly  improved 
position  for  a  few  days  until  the  j^imcture  had  healed  and 
the  tendon  had  united  before  beginning  mechanical  ex- 
tension to  stretch  the  new  material  between  the  divided 
ends.    It  was  thought  that  if  the  foot  was  at  once  recti- 
fied and  the  ends  of  the  divided  tendon  consequently 
much  separated,  there  was  grave  risk  of  the  tendon  not 
uniting,  or  of  the  uniting  material  remaining  weak.  I 
have  not,  however,  found  this  to  be  the  case,  and  I  now 
invariably  place  the  foot  immediately  after  tenotomy  in 
the  best  position  possible,  often  leaving  a  gap  of  half-an- 
inch  to  an  inch  or  even  more  between  the  ends  of  the 
divided  tendon.    By  at  once  rectifying  the  position  of  the 
foot,  after  dividing  any  conti'acted  ligaraents  that  may 
still  hold  the  bones  in  their  deformed  position,  much  time 
is   saved   and   the    necessity   of   expensive  extension 
apparatus  is  avoided.    In  dividing  the  posterior  tibial 
tendon,  after  a  puncture  has  been  made  with  a  sharp- 
pointed  tenotome,  a  blunt  tenotome  should  be  substituted 
for  it  lest  the  posterior  tibial  artery  be  pricked.  Should 
this  vessel  be  wounded,  all  that  is  necessarj'  is  to  apply 
firm  pressure  to  the  foot  and  ankle  by  a  pad  and  bandage. 
On  no  account  should  an  attempt  be  made  to  tie  it,  as 
this  would  convert  the  subcutaneous  into  an  open  wound. 
Even  where  the  anterior  as  well  as  the  posterior  tibial 
artery  has  been  wounded  in  tenotomy,  bleeding  has  been 
readily  arrested  by  pressure,  and  no  harm  has  ensued.  In 
the  fat  aidvlc  of  an  infant  the  posterior  border  of  the  tibia, 
the  guide  to  the  tendon  of  the  tibialis  posticus,  cannot 
be  felt ;    the  tenotome  should  then  bo  entered  midway 
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"between  th.e  anterior  and  posterior  border  of  the  leg,  and 
at  right  angles  to  the  surface. 

Syndesmoio7mj  consists  in  dividing  the  contracted  liga- 
ments whicli,_  after  tenotomj^,  are  frequently  found  to 
hold  the  foot  in  the  deformed  position.  It  is  performed  hy 
passing  a  tenotome  deeply  into  the  foot  over  the  situation 
of  the  ligaments  to  be  divided,  and  cutting  freely  throiigh 
theni  whilst  they  are  put  on  the  stretch  by  an  assistant 
manipulating  the  foot.  The  position  of  the  foot  should 
then  be  rectified  by  wrenching,  and  a  i^laster-of-Paris 
bandage  apjjlied. 

Tarsectomy  has  for  its  object  the  removal  of  certain 
bones  or  portions  of  bones  fi-om  the  tarsus,  so  as  to  allow 
the  foot  to  be  at  once  restored  to  its  normal  position.  It 
should  only  be  imdertaken  in  inveterate  cases  after  milder 
measures  have  failed.  The  operations  most  frequently 
performed  are  Davy's,  or  the  removal  of  a  wedge-shaped 
jDiece  of  bone  from  the  tarsus ;  and  Lund's,  or  the  excision 
of  the  astragalus. 

Tarsotomy  is  the  operation  of  di-s-iding  the  tarsus  ti-ans- 
versely  with  a  chain  saw,  and,  like  tarsectomy,  should 
only  be  done  in  inveterate  cases. 

Mechanical  treatment. — Until  recently  it  was  usual  to 
keep  the  foot  in  the  defonned  jiosi- 
tion  till  the  tendon  had  united,  and 
then  bring  the  foot  slowly  into  its 
normal  position  by  gradually  stretch- 
ing the  divided  tendon.  The  appa- 
ratus usually  employed  was  some 
form  of  Scarpa's  shoe  (Fig.  292)  or 
other  cog-wheel  contrivance.  By  the 
majority  of  Surgeons,  however,  jilai*- 
ter-of- Paris  is  now  substituted  for 
STich  expensive  apparatus,  the  fool 
being  secured  at  once  in  the  plaster 
in  the  best  iiossible  position.  In 
slight  cases  division  of  the  tendon 
will  alone  bo  sufficient  to  allow  of 
this;  in  more  severe  cases  the  divi- 
sion of  the  ligaments  will  also  be  necessary,  whilst  in 
very  severe  cases  removnl  of  a-  portion  of  bone  will  be  ro- 
({iiired.  If  plaster-of-Parisis  used  a  cotton-wool  bandag(> 
should  always  be  employed  beneath  the  ]ilaster  to  prcA^cnt 
injurious  ]iressuro  on  the  ]iarts.  Tlie  mechanical  su]iports 
necessary  after  the  foot  has  been  rectified  will  be  briefly 
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mentioned  nndcr  the  treatment  of  each  variety  of 
talipes. 

Plrysiological  after-treatment  is  most  important  for  the 
purpose  of  restoring  the  natiu'al  movements  of  the  joints 
and  the  frmctional  activity  of  the  muscles.  It  consists  in 
active  and  passive  exercises,  shampooing,  Faradization, 
hot  and  cold  sponging,  and  lastly  in  teaching  the  patient 
the  proper  use  of  the  restored  foot. 

It  now  remains  to  mention  the  special  treatment  appro- 
priate to  each  variety  of  tahpes. 

In  talipes  equiiins,  tenotomy  of  the  tendo  Achillis  is 
usually  all  that  is  required ;  hut  if 
there  is  much  contraction  of  the  sole, 
the  plantar  fascia,  or  any  tense  band 
that  can  be  felt,  should  first  be  di- 
vided, and  when  the  sole  has  been 
straightened  out  by  keeping  the  foot 
for  a  fortnight  or  so  in  plaster-of- 
Paris,  the  tendo  Achillis  may  then  be 
cut,  and  the  foot  again  placed  in 
plaster  in  the  I'estored  position  for 
another  two  or  three  weeks.  A  boot 
with  double  leg-irons  and  toe-raising 
spring  must  be  subsequently  worn  in 
paralytic  cases,  the  irons  being  carried 
above  the  knee  and  the  outer  iron 
above  the  hip  to  a  peh'ic  band  if  the 
flexors  or  extensors  of  the  leg  are 
also  affected  (Fig.  293). 

In  talipes  varus,  except  in  slight 
cases,  the  tibialis  anticus  and  pos- 
ticus should  first  be  divided,  and  the 
inversion  of  the  foot  overcome  by 
some  form  of  varus  splint,  or  plaster- 
of-Paris.  When  this  has  been  tho- 
roughly done,  the  tendo  Achillis  should 
be  cut,  and  the  heel  brought  down  as  in  cquinus.  Where 
there  is  much  contraction  of  the  sole,  the  plantar  fascia, 
or  other  tense  band,  should  be  divided  after  the  tibials 
but  before  the  tendo  Achillis.  A  similar  instrument  to 
that  described  for  equinus  should  then  be  worn  for  six 
months  to  a  year  or  more ;  or  as  long  as  any  tendency  is 
she-mi  to  relapse.  In  i)aralytic  cases,  where  the  wliole 
log  tends  to  twist  inwards  from  the  hip-joint,  the  outer 
iron  should  bo  carried  to  the  pelvis.    In  very  severe 


Fig.  293.— Boot 
witli  double 
leg  -  irons  to 
above  knee, 
outside  iron 
continued  to 
pelvic  girdle. 
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cases  the  ligaments  on  the  inner  side  of  the  sole  and  tho 
posterior  ligament  of  the  ankle  may  be  divided  subcu- 
taneousty,  _as  suggested  bj^  Mr.  R.  W.  Parker  {ai/ndesmo- 
tomy);  or,  if  this  is  not  enough,  the  ^Yhole  of  the  soft  tissues 
in  the  inner  side  of  the  sole  may  be  divided  subcutane- 
ously  down  to  the  bone  [Buchanan'' s  ojicratwn),  or  the 
contracted  tendons  and  ligaments  below  and  in  front  of 
the  internal  malleolus  may  be  divided  by  an  open  inci- 
sion {Phelps'  operation),  or  as  a  last  resource  a  wedge- 
shaped  piece  of  the  transverse  tarsal  joint,  or  the  astra- 
galus, majr  be  removed. 

In  talipes  calcaneus,  the  extensor  tendons,  in  the  con- 
genital form,  must  be  divided  if  the  foot  cannot  be  rectified 
hy  plaster -of -Paris  alone.  In  the 
acquii-ed  form,  a  boot  and  irons,  simi- 
lar to  that  used  in  equinus  but  with 
a  toe-dei:)ressing  spring,  may  be  worn. 
In  j^aralytic  cases  the  tendo  Achillis 
may  in  some  instances  be  shortened 
by  remo^ang  half  an  inch  or  more  and 
splicing  the  divided  ends. 

In  talipes  valgus  or  fat  foot,  such 
exercises  as  alternately  raising  the 
body  on  tip-toe,  or  walking  on  the  outer 
edge  of  the  foot,  will  in  slight  cases  of 

294    the  acquired  variety  when  combined 

Author's  boot  for     ^it^i  the  use  of  a  valgus  pad,  and  a 
flat  foot.  properly   shaped  boot,   generally  be 

successful.  In  severer  cases  a  boot 
with  outside  leg-iron  and  rubber  band  to  brace  up  the 
sunken  arch  (Fig.  294),  should  be  worn  ;  whilst,  where 
there  is  much  ligidity,  the  foot  should  be  -^Tcnched  into 
position  with  the  patient  under  an  amTpsthetic  and  placed 
in  plaster-of-Paris  for  a  month.  The  wrenching  may  lie 
repeated  if  necessary,  and  the  boot  above  described  sub- 
sequently worn.  In  very  severe  cases  excision  of  Choparfs 
joint,  and  removal  of  a" wedge-shaped  piece  of  the  neck  of 
the  astragalus,  have  been  performed,  and  are  said  to  bo 
attended  with  success.  I  have  never  had  occasion  to  do 
either  operation,  having  alwa>-s  found  wrenching  sufii- 
cient.  Ey  some  Surgeons,  division  of  the  perouei  tendons 
is  recommended,  a  procedure  which  in  my  opinion  is  quit<- 
unnecessary,  and  contrary  to  the  principles  which  should 
truido  us  in  the  treatment  of  the  deformity. 
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AilPUTATlOXS. 

AiiPTTTATioxs. — The  objects  that  should  be  kept  in 
view  iu  performing  an  amputation  are : — 1,  to  remove  the 
■«-hole  of  the  injiu'ed  or  diseased  part  that  is  be5^ond  the 
reach  of  recovery,  with  as  little  sacrifice  of  the  healthy 
tissues  as  possible  ;  2,  to  prevent  all  unnecessary  haemor- 
rhage ;  3,  to  secm-e  a  sufficient  covering  for  the  end  of  the 
bone ;  4,  to  avoid  adhesion  of  the  cicatrix  to  the  bone ; 
o,  to  divide  the  large  blood-vessels  and  nerves  trans- 
vorselj',  and  leave  their  cut  ends  in  such  a  j^art  of  the 
stump  that  they  may  be  little  exposed  to  jn'essure  ;  and 
G,  to  onsui'e  an  efficient  drain  and  aseptic  condition  of  the 
wound. 

Ami^utations  may  be  performed  by  the  circular  or  by 
the  flap  method. 

In  the  circular  method  the  integuments  are  first  divided 
by  a  circiilar  incision  round  the  entire  circumference  of 
the  limb.  They  are  then  retracted,  and  the  muscles 
divided  higher  up  the  limb  by  a  similar  circular  sweep  of 
the  knife.  The  muscles  are  next  in  their  turn  I'etracted, 
and  the  periosteum  is  divided  still  higher  up  the  bone, 
which  is  finally  sawn  through  at  that  spot.  This  method 
possesses  the  advantages  that  the  vessels  and  nerves  are 
divided  transversely,  and  that  the  wound  is  of  moderate 
dimensions ;  but  the  cicatrix  is  opposite  the  end  of  the 
bone,  the  coverings  for  the  latter  are  apt  to  be  deficient, 
and  the  stump  is  liable  to  assume  a  conical  shape.  The 
circular  method  is  now  seldom  employed,  except,  perhaps, 
for  amputation  of  the  arm. 

In  tlie  flap  metJiod,  double  flaps,  or  a  single  anterior  or 
posterior  Hap,  are  provided  for  the  covering  of  the  bone. 
The  flap  or  flaps  may  consist  of  integuments  alone,  or  of 
more  or  less  of  the  miiscular  and  other  soft  tissues  as  well. 
In  the  foi-mcr  case  the  flaps  are  cut  and  reflected,  and  the 
muscles  and  other  soft  parts  are  then  divided  at  the  level 
of  the  base  of  the  flaps  in  a  circular  manner  down  to  tlio 
l)(>uo,  which  is  sawn  through  a  little  higher  up.  V>y  this 
method  most  of  the  advantages  of  the  circular  ami)utation 
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are  secured  -without  its  disadvantages.  TMieu,  on  the 
other  hand,  the  muscles  are  included  in  the  flaps,  the 
vessels  and  nerves  are  liable  to  be  spUt,  or  notched,  or 
divided  obliquely  instead  of  transverselj-,  whilst  the  mass 
of  muscle  in  the  flap  tends  to  prolong  the  healing  of  the 
wound.  _  These  muscular  flaps  may  be  cut  either  from 
without  inwards,  i.e.,  from  the  circumference  towards  the 
bone,  or  from  within  outwards,  i.e.,  by  the  method  of 
transfixion.  In  whichever  way  the  flaps  are  cut,  and 
whether  they  consist  of  integuments  only,  or  of  integu- 
ments and  muscle,  they  may  as  regards  position  be 
antero-posterior  or  lateral,  or  one  may  be  antero-ex- 
ternal,  and  the  other  postero-internal,  or  vice  versa.  As 
regards  length  they  may  be  equal,  or  one  may  be  long, 
the  other  short ;  and  as  regards  breadth  they  should  be 
half  the  cii-cumference  of  the  limb.  As  a  rule  they  should 
be  cut  square,  but  with  roimded  angles.  The"  follow- 
ing modifications  of  the  flap  operation  may  be  brieflv 
mentioned. 

Teak's  method  consists  in  making  a  long  and  a  short 
rectangular  flap.  The  long  flap,  which  is  generally  an- 
terior, or  antero-external,  is  quadrilateral  in  shape,  and 
its  length  and  breadth  each  equal  to  half  the  circumfer- 
ence of  the  limb  ;  it  includes  all  the  soft  parts  down  to 
the  bone.  The  short  flaj)  is  posterior,  or  postero-internal : 
its  length  is  one-fourth  the  anterior,  and  its  breadth  equal 
to  half  the  circumference  of  the  limb  ;  it  also  includes  all 
the  soft  i^arts  down  to  the  bone,  and  contains  the  large 
vessels  and  nerves.  The  advantages  claimed  for  Teale's 
method  are: — 1,  freedom  from  tension;  2,  a  complete 
covering  for  the  bone  free  of  large  vessels  and  nerves ;  and 
'.').  a  dependent  position  of  the  woiuid.  It  is  applicable  t« 
amputations  through  the  leg  and  lower  third  of  the  thigh. 

Oar  den's  method,  designed  for  amputating  tlu-ougli  the 
condyles  of  the  femur,  consists  in  reflecting  a  semi-oval 
flap  of  integuments,  half  the  circumference  of  the  linib  in 
length  and  breadth,  from  the  front  of  the  knei^-joint. 
dividing  everything  else  down  to  the  bone  by  a  circular 
sweep  of  the  knife,  and  sawing  the  bono  slightly  above 
the  plane  of  the  divided  muscles. 

Special  ajiputattoxs. — Avijiutafion  at  the  slmulder- 
jvint  may  be  performed  either  by  the  flap  or  bj-  the  oval 
method.  In  either  case  the  subclavian  artery  should  be 
wimprf^ssed  above  the  clavicle,  or  in  some  instances  the 
axillary  tied  before  the  amputation  is  begun.    The  Jln/i 
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method.— A.  large  flap  consisting  of  integuments  and  deltoid 
muscle,  is  usually  taken  from  the  outer  aspect  of  the 
joint,  either  by  transfixion  or  better  by  cutting  from 
without  inwards.  In  transfixion,  the  deltoid  having  been 
grasped  and  raised  by  the'surgeon's  left  hand  the°knife 
should  be  made  to  transfix  the  limb  on  its  upper  and 
outer  aspect  just  below  the  acromion,  and  a  flap 
formd  with  roimded  angles  about  four  inches  long. 
The  flap  is  turned  back,  the  head  of  the  bone  freeci 
from  its  connections,  and  the  knife  passed  behind 
it,  and  made  to  cut  its  way  out  towards  the  axilla, 
the  axillary  artery  being  seized  as  it  is  divided.  In 
cutting  a  flap  from  tuithotit  inwards,  the  incision  is  made 
from  a  point  just  external  to  the  coracoid  process  and 
carried  in  a  circular  sweep  downwards  as  low  as  the 
insertion  of  the_  deltoid,  and  then  upwards  to  the  posterior 
fold  of  the  axilla  just  behind  and  below  the  acromion. 
In  the  ovcd  method  an  incision  is  made  from  the  acromion 
.  vertica,lly  downwards  for  about  two  inches  as  in  excising 
/  the  joint,  and  is  then  carried  in  an  oval  manner  round 
the  arm,  forming  two  flaps.  The  outer  flap  is  next  dis- 
sected up,  the  head  freed  from  its  connections,  and  the 
knife  passed  behind  the  bone  and  made  to  cut  its  way  out 
as  in  the  other  methods,  the  axillary  artery  being  divided 
last  of  all. 

Amputations  of  the  arm  and  forearm  are  usually  per- 
formed by  double  skin-flaps  and  circiilar  division  of  the 
muscles.  The  circular  method,  however,  or  amputation 
by  single  or  double  transfixion  or  by  Teale's  method  may 
be  emploj'ed. 

Amputation  at  the  lurist  may  be  performed  by  two  short 
flaps,  by  a  long  palmar  flap,  or  by  an  external  flap  taken 
from  the  thimib.  In  the  double  flap  method  the  incision 
is  commenced  half  an  inch  above  the  styloid  process  of 
the  radius  or  ulna.  The  flaps  should  be  cut  square,  with 
rounded  angles,  and  about  two  inches  in  length.  The 
joint  should  be  opened  on  the  dorsal  aspect,  and  on  the 
completion  of  the  disarticulation  the  styloid  processes  of 
the  radius  and  ulna  sawn  off. 

The  til  iimh  at  the  carpo-metacarpal  joint  may  be  ampu- 
tated by  transfixion  or  by  an  oval  incision.  In  the  trans- 
Jixion  method  the  point  of  the  knife  in  operating  on  the 
right  side  is  entered  at  the  web  of  skin  between  the  first 
and  second  metacarpal  bones,  and  made  to  emerge  on  the 
palmar  aspect  of  the  carpo-metacarpal  joint.    A  ])almar 
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flap  is  then  cut  from  tlio  tissues  forming  the  Lall  of  the 
thumb,  and  the  knife  drawn  obliquely  across  the  back  of 
the  thumb  from  one  extremity  of  tlie  flap  to  the  other. 
In  operating-  on  the  left  side,  the  oblicj^ue  incision  across 
the  back  of  the  thumb  is  first  made,  then  the  point  of  the 
knife  is  thrust  down  through  the  web  and  made  to  transfix 
as  on  the  right  side.  In  the  oval  or  circular  method,  the 
knife  is  entered  mid- way  between  the  base  of  the  meta- 
carpal bone  and  the  sts'loid  process  of  the  radius,  and  the 
incision  carried  obliquely  along  the  dorsum  of  the  meta- 
car23al  bone  to  the  first  phalanx,  and  then  round  the 
palmar  surface  and  back  again  to  the  foimer  incision. 

The  fingers  may  be  amputated  by  double  flaps  or  by  a 
long  anterior  flap.  In  amjiutating  a  finger  it  should  bo 
remembered  that  the  joint  is  in  front  of  the  kniickle.  If 
the  whole  finger  requires  removal,  the  head  of  the  meta- 
carpal bone  should  be  nipped  off  with  bone  forceps,  unless 
breadth  and  strength  of  hand  is  the  chief  desideratum, 
when  it  should  be  left. 

Amputation  at  the  hip-joint  may  be  done  by  transfixion 
or  by  I'urneaux  Jordan's  method.  Although  the  former 
can  be  performed  with  greater  celerity,  the  latter  is  by  far 
the  better  operation,  as  it  is  attended  with  less  haemor- 
rhage and  provides  a  much  more  useful  stump.  In  the 
transfixion  method  a  long  anterior  flap  is  made  by  trans- 
fixing and  cutting  from  within  outwards.  The  knife  is 
entered  mid- way  between  the  anterior  superior  iliac  spine 
and  the  great  trochanter,  and  is  made  to  emerge  as  near  to 
the  tuberosity  of  the  ischium  as  possible.  A  flap  about 
ten  inches  long  is  then  cut,  the  vessels  being  seized  by 
the  fingers  of  an  assistant,  who  grasps  them  with  the  flap 
and  tiu'us  it  upwards.  The  limb  is  then  everted  and 
extended  by  an  assistant,  the  joint  opened,  the  head  of  the 
bone  and  great  trochanter  freed  from  their  connections, 
and  the  knife  carried  straight  out  posteriorly.  Haemorrhage 
should  bo  controlled  by^Davy's  lever  in  the  rcctimi,  or 
by  Ijistor's  abdominal  tourniquet.  In  Fitrneaux  Jordan's 
method,  ]<]smarch's  cord  tourniquet  hnving  been  applied,  a 
circular  amputation  is  iirst  done  throiigh  the  up]ii'r  lliird 
of  tlie  thigh,  and  all  the  vessels  secured.  The  tourniqni't 
is  then  removed  and  an  incision  carried  up  the  outer  side 
of  the  thigh  to  the  great  trochanter,  the  soft  pnrts  witli 
the  ])eriosteum  separated  from  the  bone,  the  joint  ojioned. 
and  the  disarl  iculution  comjileled  by  freeing  llie  remaining 
connections  with  the  knife  kept  close  to  the  bone. 
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Aynputation  of  the  tlthjh  is  iisually  done  by  double  skin- 
iiaps  aud  circular  division  of  the  muscles.  The  flaps  may 
be  antero-posterior,  or  lateral;  or  one  flap  may  be  antero- 
external  and  the  other  postero-internal. 

Amputation  of  the  leg  may  also  be  done  bj^  two  skin- 
flaps  and  circular  division  of  the  muscles,  or  by  Teale's 
method.  The  posterior  flap  is  sometimes  cut  \)j  trans- 
fixion. The  sharjj  edge  of  the  tibia  should  be  cut  ofi 
obliquely,  lest  it  subsequently  protrude  through  the  skin. 
The  division  of  the  fibula  should  be  completed  before  that 
of  the  tibia  to  prevent  splintering.  Should  the  arteries 
retract,  as  they  are  apt  to  do  in  this  situation,  thej^  may 
be  conveniently  drawn  down  by  a  tenticulum. 

Amputation  of  tlie  foot  may  be  done  by  one  of  the 
following  methods : — 

Disarticulation  at  the  auhie- joint  {Byrne's  amputation) 
consists  in  removing  the  foot  at  the  ankle-joint,  cutting 
off  the  ends  of  the  tibia  and  fibula,  and  retaining  the 
integuments  of  the  heel  as  a  covering  for  the  bones.  An 
incision  down  to  the  bouo  is  made  across  the  mider  surface 
of  the  heel  from  the  tip  of  the  external  malleolus  to  a 
little  behind  and  below  the  internal  malleolus  i.e.,  to  a 
point  exactly  opposite  its  commencement.  This  incision 
should  incline  sUghtlv  backwards,  so  as  to  cross  the 
OS  calcis  just  in  fro'nt  of  the  tubercles.  A  second  mcision 
is  next  made  across  the  front  of  the  ankle,  the  jomt 
opened,  the  lateral  ligaments  divided,  and  the  os  calcis 
cleared  from  its  posterior  and  lateral  connections  by 
cutting  from  above  downwards.  Syme,  however,  formed 
his  heel-flap  by  dissecting  it  from  the  bone  from  below 
upwards,  a  more  difficult  procedure  than  cutting  from 
above  downwards  a,s  is  now  always  done  at  bt.  Bar- 
tholomew's. The  knife  should  be  kept  close  to  the  bone 
to  avoid  injuring  the  posterior  tibial _  artery  or  button- 
holing the  integuments.  The  maUeoh  and  a  thm  shoe  of 
the  tibia  are  finally  sawn  off.  The  anterior  tibial  and  the 
plantar  arteries  require  ligaturing;  the  latter  are  situated 
at  the  extremity  of  the  inner  side  of  the  heef-fiap.  ^ 

riroqo/r.H  operation  is  a  modification  of  fey  mo  s.  it 
differs  in  that  the  posterior  part  of  the  os  calcis  is  left  m 
the  heel-flap  to  unite  with  the  sawn  end  of  the  tibia,  it 
is  performed  in  a  similar  manner,  save  that  the  solo- 
incision  is  carried  slightly  forward  ^^^^^^ badcwanl 
and  after  the  ankl.vj.nnt  is  opened,  and  the  oak  « 
exposed,  the  posterior  part  of  the  latter  is  sawn  off  instead 
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of  being  dissected  out.  The  sawn  surface  of  tlie  os  calcis 
is  then  turned  ujj  and  placed  in  contact  with  the  sa-wTi  end 
of  the  tibia,  to  which  it  may  advantageously  be  fixed  by 
an  ivory  peg  driven  through  the  heel-flap  and  os  calcis 
into  the  lower  end  of  the  tibia. 

The  Medio-tarsal  amputation  {ChoparVs)  consists  in 
amputation  of  part  of  the  foot  thi-ough  the  transverse  tarsal 
joint,  i.e.,  the  joint  formed  by  the  os  calcis  and  astragalus 
iDehind,  and  the  cuboid  and  scaphoid  in  front.  A  curved 
incision  with  its  convexity  forwards  is  made  across  the 
dorsum  of  the  foot  from  immediately  behind  the  tubercle 
of  the  scaphoid  to  a  point  midway  between  the  tip  of  the 
external  malleolus  and  the  base  of  the  fifth  metatarsal 
bone.  The  extremities  of  this  incision  are  connected  by 
tracing  out  from  the  sole  a  flap  which  should  reach  just 
short  of  the  balls  of  the  toes,  and  should  be  longer  on  its 
inner  than  on  its  outer  side.  The  dorsal  ligaments  are 
now  divided,  and  the  knife  is  passed  beneath  the  bones 
and  made  to  cut  its  way  outwards,  thus  completing  the 
flap  already  marked  out  on  the  sole.  The  astragalus  and 
os  calcis  are,  of  course,  left  in  the  stump.  The  chief 
objection  that  has  been  urged  against  the  operation  is  the 
tendency  of  the',  tendo  Achillis  to  draw  up  the  os  calcis. 
and  consequently  so  depress  the  anterior  part  of  the  stump 
that  the  cicatrix  becomes  the  lowest  part.  If  care,  how- 
ever, is  taken  to  make  the  dorsal  incision  nearly  straight 
across  the  foot,  this  di-awing  uj^  of  the  heel  can  to  a  great 
extent  be  prevented  and  an  excellent  and  useful  stimiji 
may  be  obtained. 

Ampidativn  of  the  vietaiarsiis  consists  in  removing  the 
anterior  part  of  the  foot  at  the  joints  between  the  tarsus 
and  metatarsus,  leaving  the  tarsus  intact.  It  may  be 
done — 1,  by  disarticulating  the  metatarsal  bones;  2,  by 
sawing  across  the  bases  of  all  the  metatarsal  bones  ;  3,  by 
disarticulating  the  fo\u'  outer  metatarsal  bones  and  sa^wing 
across  the  projecting  internal  cuneiform  bone ;  4,  by  dis- 
articulating the  three  outer  and  the  first  metatarsal  bones, 
and  sawing  across  the  prominent  base  of  the  second.  Tlio 
disarticulating  method  is  usually  called  Lisfanc's  opera- 
tion ;  the  disarticulating,  with  sawing  across  the  internal 
cuneiform  or  base  of  the  second  metatiirsal  bone,  IleyV-. 
Ilcy  however,  it  ajipears,  ]ievfoi'med  all  of  the  fir.st  three 
operations,  but  not  the  last;  and  so  nuicli  confusion 
has  arisen  as  regards  what  is  meant  by  Tiisfanc's  and 
what  by  TTcy's  operation  that  the  terms  h.ad  better  be 
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di-opped.  In  tlie  disarticulating  mettiod,  which,  only 
need  be  described,  an  incision  is  made  across  the  tarsus 
from  the  fifth,  metatarsal  bone  to  an  inch  in  front  of  the 
prominence  of  the  scaphoid ;  a  sole-flap  is  next  traced 
out,  as  in  Chopart's  amputation,  but  it  should  reach 
as  far  as  the  web  of  the  toes.  The  metatarsus  is  then  dis- 
articulated from  the  tarsus,  the  only  difficulty  in  doing 
this  arising  from  the  second  metatarsal  bone  dipping  m 
between  the  cimeiform  bones.  The  knife  is  now  placed 
behind  the  bones  and  made  to  cut  its  way  out,  thus 
completing  the  sole-flap. 

The  girat  toe  may  be  amputated  at  its  tarso-metatarsal 
joint  by  a  flap  taken  from  the  inner  side  of  the  foot ;  or 
by  an  oval  incision  which  is  carried  along  the  meta,tarsal 
bone  to  about  the  middle  of  its  shaft,  then  made  to  diverge 
to  the  web  between  the  first  and  second  toes,  and  carried 
round  the  plantar  sm-face  of  the  big  toe  and  back  to  the 
spot  at  the  middle  of  the  metatarsal  bone.  The  mcision 
shoirld  extend  down  to  the  bone,  which  should  be  next 
freed  from  its  remaining  connections  and  disarticulated, 
the  knife  being  kept  close  to  the  metatarsal  bone  to  avoid 
injuiing  the  communicating  branch  of  the  dorsahs  pedis 
with  the  external  plantar  artery.  When  the  operation  is 
completed  merely  a  single  longitudinal  scar  remains  on 
the  inner  side  of  the  foot. 
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Abdomex,  abscess  of,  383 

— ■  coutusious  of,  382 

—  injuries  of,  382 

—  protnisiou  of  viscera  of,  390, 

391 

—  rupture  of  muscles  of,  383 

—  —      ^•iscora  of,  38-1 

—  tapping  of,  623 

—  wounds  of,  385 
Abdominal  parietes,  abscess  of,  383 

—  ■  —      wounds  of,  385 

—  viscera,  wounds  of,  391 

—  —    protrusion  of,  390,  391 

—  —    rupture  of,  38i 
Abscess,  17 

—  acute,  18 

—  alveolar,  5-10 

—  anal,  665 

—  anatomy  of,  19 

—  of  bone,  216 

—  of  brain,  350,  469, -181 

—  of  breast,  777 

—  causes  of,  21 

—  chronic,  22 

—  cold,  22 

—  complication  of,  22 

—  tVccal,  633 

—  Hilton's  method  of  opening, 

22 

—  iliac,  597 

—  isehio-rtctal,  6G5 

—  of  kidne}-,  675 

—  lachrymal,  -lOl 

—  lumbar,  596 

—  mediastinal,  376 

—  metastatic,  118 

—  of  muscle,  258 

—  of  orbit,  508 

—  pcriiucal,  732 

—  perini'phritic,  675 

—  post|)huryngcal,  562 

—  of  prostate,  710 

—  psoas,  596 

—  residual,  23 


Abscess,  spinal,  596 

—  syiuptoms  of,  21 

—  termination  of,  23 

—  of  tongue,  521 

—  treatment  of,  21,  23 

—  urinarj',  732 
Acetabulum,  fracture  of,  394: 
Acinous  carcinoma,  SO 
Acne  rosacea,  548 
Acromion,  fracture  of,  421 
Actual  cautery  in  Inemorrhage, 

119 

Acupressure  in  hemorrhage,  122 
Adenoid  vegetations,  560 
Adenoma,  70 

—  acinous,  71 

—  of  breast,  780 

—  cystic,  71 

—  tubular,  71 
Adeno-fibi-oma,  71,  780 

—  -sarcoma,  781 
Au-  in  veins,  194 

Air-passages,  foreign  bodies  in, 
365 

—  operations  on,  574 

—  wounds  of,  359 
Alveolar  abscess,  540 
Ambl3'opia,  toxic,  504 
Amputations,  801 
Amussat's  operation,  619 
Anal  abscess,  665 

—  ulcer,  658 
Anel's  operation,  285 
Aneurism,  268 

—  by  anastomosis,  312 

—  ai'terio-vunous,  192 

—  of  bono,  231 

—  causes  of,  268 

— .    circumscribed,  271 

—  cirsoid,  31 2 

—  classification  of,  270 

—  contents  of,  270 

—  diagnosis  of,  275 

—  dilfused,  271 
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Aneurism,  dissecting,  271 

—  effects  of,  273 

—  false,  271 

—  formation  of,  269 

—  fusifonn,  271 

—  g-alvano-pimcture  in,  286 

—  ligature  in,  280 

—  manipulation  in,  286 

—  pressure  in,  277 

—  rupture  of,  273 

—  sacculated,  271 

—  signs  of,  273 

—  special,  286 

—  sphygmograph  in,  274 

—  spontaneous,  268 

—  structure  of,  269 

—  suppuration  of,  272,  284 

—  terminations  of,  272 

—  traumatic,  191 

—  treatment  of,  275 

—  true,  271 
Aneurisms,  aortic,  287 

—  axillary,  289 

—  carotid",  288 

—  femoral,  291 

—  gluteal,  289 

—  inguinal,  290 

—  internal,  287 

—  in  neck,  287 

—  orbital,  288 

—  popliteal,  291 
Aneurismal  varix,  192 
Angioma,  69,  310 
Angular  curvature  of  spine,  597 
Ankle,  amputation  at,  805 

—  dislocation  of,  445 

—  excision  of,  257 

—  sprains  of,  432 
Aukyloglossia,  523 
Ankylosis,  Ijony,  251 

—  fibrous,  251 
Annular  stricture,  669 
Antlnax  bacillus,  144 
Antisci)tic  treatment  of  wounds, 

100 

Antrum,  aliscess  ol',  541 

—  C3'sts  of,  543 

—  diseases  of,  543 

—  tumours  of,  543 
Aniylhis.  operation  of,  for  aneu- 
rism, 285 

Antis,  artificial,  643 

—  diseases  of,  ()57 
• —    fistula  of,  666 

—  inipcrforato,  657 


Anus,  jiainful  ulcer  of,  G58 

—  prolapse  of,  659 

—  pruritus  of,  658 
Aorta,  aneurism  of,  287 
Aphasia  after  head  injury,  346 
Aphthous  stomatitis,  520 
Arch,  palmar,  wounds  of,  403 
Argyll-Kobertsou  test,  249,  514 
Arm,  amputation  of,  803 
Arterial  varix,  312 
Arteries,  atlieroma  of,  265 

—  calcification  of,  267 

—  contusions  of,  185 

—  diseases  of,  264 

—  fatty  degeneration  of,  267 

—  injuries  of,  185 

—  laceration  of,  185 

—  ligature  of,  189,  292 

—  repair  of  wounds  of,  115 

—  rupture  of,  185 

—  syphilitic  disease  of,  267 

—  torsion  of,  121 

—  treatment  of  wounds  of,  ISs 

—  wounds  of,  187 
Artei'io-venous  anemism,  192 
Arteritis,  264 

—  plastic,  116,  265 

—  obliterativc,  267 

—  septic,  264 

—  suppurative,  264 

—  syphilitic,  267 
Artery  forceps,  l20 
Arthrectomy,  253 
Arthritis,  acute,  236 

—  chronic  strumous,  239 

—  —     rheumatoid,  245 

—  osteo-,  245 
Artificial  anus,  643 
Asjiiration  in  abscess,  23 

—  of  bladder.  741 

—  of  kidney,  679 
Astigmatism,  511 

I  Astragalus,  dislocation  of,  446 

—  fractiuT  of,  465 
Atheroma,  265 

I  Atlo-axoid  disease,  600 
:  Atony  of  bladder,  690 
I  Atrophy  of  l)one,  218 
j  ■ —       —  muscle,  258 
1      —      —  testicle,  765 

Auditory  vertigo,  483 

Aural  exostosis,  476 

—  forceps,  470,  475 

—  polypi,  479 

—  .sjjccula,  470 
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Avelinit's  transfusion  apparatus, 
lU  ^ 

xillary  aneurism,  289 

—    arter}-,  ligature  of,  297 


Bacillus,  8 

—  anthracis,  144 

—  of  tubercle,  44 
Back,  injuries  of,  368 

—  sprains  of,  368 
Bacterium  termo,  8 

Baker's,  Morrant,  operation  on 
tongue,  531 

—  tracheotoni}"  tube,  078 
Balanitis,  716 

Bands,  strangulation  bv,  605,  612, 
617 

Bank's  operation  for  hernia,  629 
Base  of  skull,  fracture  of,  336 
Batte}''s  operation,  775 
Bedsores  in  spinal  injuries,  372 
Bellocq's  sound,  550 
Biceps  tendon,  rupture  of,  402 
Bladder,  aspiration  of,  74 1 

—  atony  of,  690 

—  calculus  of,  692 

—  cancer  of,  691 

—  diseases  of,  686 

—  extroversion  of,  686 

—  foreign  bodies  in,  399,  402 

—  intlamniation  of,  688 

—  irritability  of,  689 

—  malformations  of,  686 

—  paralysis  of,  690 

—  puncture  of,  740 

—  rupture  of,  394 

—  sacculated,  689 

—  in  spinal  injuries,  371 

—  stone  in,  692 

—  in  stri('turc,  689 

—  tubercular  disease  of,  691 

—  tumours  of,  691 

—  ulceration  of,  687 
Blepharospasm,  490 
Blood,  transfusion  of,  113 
Blood-tumours  of  scalp,  328 
Blood-vessels,  diseases  of,  261,  303 

injuries  of,  185,  193,  378 
Boils,  322 

Bone,  abscess  of,  216 

—  atropiiy  of,  218 

—  cancer  of,  230 

—  caries  of,  209 
■ —    cysts  in,  231 


Bone,  diseases  of,  200 

—  fracture  of,  157 

—  hypertrophy  of,  218 

—  inflammation  of,  200 

—  injuries  of,  157 

—  moUities  ossium,  222 

—  necrosis  of,  211 

—  pulsatile  tumours  of,  229 

—  rickets  in,  219 

—  sarcoma  of,  227 

—  sclerosis  of,  207 

—  struma  of.  219 

—  svphilis  of,  219 

—  tubercle  of,  219 

—  tumours  of,  224 
Bow-legs,  791 

Bowel  {sec  Intestines). 
Brachial  arterjf,  aneurism  of,  289 

—  ligature  of,  297 
Brain,  abscess  of,  350,  409 

—  compression  of,  340 

—  concussion  of,  338 

—  contusion  of,  344 

—  extravasation  of  blood  on, 

342 

—  injuries  of,  338 

—  inflammation  of,  348 

—  irritation  of,  345 

—  hernia  of,  351 

—  laceration  of,  344 

—  suppuration  in,  350 

—  topography  of,  347 
Brasdor's  operation,  281,  285 
Breast,  abscess  of,  7J7 

—  adenoma  of,  780 

—  adeno-fibroma  of,  780 

—  adeno-sarcoma  of,  781 

—  cancer  of,  784,  788 

—  cysts  of,  783 

—  cysto-sarcoma  of,  782 

—  chronic  mammary  glandu- 

lar tumour  of,  780 

—  diseases  of,  776 

—  excision  of,  788 

—  galactocele  in,  783 

—  inllammation  of,  776 

—  lobular  induration  of,  778 

—  neuralgia  of,  776 

—  sarcoma  of,  781 

—  tumours  of,  779 
Broad  ligament,  cysts  of,  771 
Bronchocele,  586 

BruisoH,  107 
Bryant's  line,  435_,  451 

—  splint,  454 
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Bubo,  50,  717 

Bunion,  264 

Bums  and  scalds,  108 

—  degrees  of,  ICS 
— ■   treatment  of,  110 

Bursre,  diseases  of,  203 

—  patella;,  246 

—  semi-membranosus,  264 
Bursitis,  263 

Calculus  of  bladder,  692 

—  in  female  bladder,  706 

—  of  kidiie3',  676 

—  of  prostate,  713 
— ■    salivary,  522 

—  in  urethra,  735 

—  urinary,  681,  684 
Calculous  p3'elitis,  676 
Callaway's    test    for  dislocated 

shoulder,  407 
Callisen's  operation,  619 
Callous  ulcers,  32 
Callus,  161 

Cancellous  exostoses,  225 
Cancer  {sec  Caiicinoma). 
Canerum  oris,  521 
Carbolized  ligatures,  120 
Carbuncle,  323 
Carcinoma,  78 

—  acinous,  80 

—  adenoid,  84 

—  of  bladder,  691 

—  of  breast,  784 

—  of  bone,  230 

—  colloid,  82 

— -    columnar-celled,  84 

—  dissemination  of,  79 

—  encephaloid,  71 

—  epithelial,  82 

—  hard,  80 

—  of  jaw,  541 
— ■    of  lip,  515 

—  medullary,  81 

—  of  nose,  548 

—  of  resophngus,  563 

—  (if  penis,  746 

—  of  rectum,  670 

—  rodent,  520 

—  scirilioiis,  80 

—  of  sci'otuni,  717 

—  soft,  81 

—  R])lieroidal-i'clle<l,  80 

—  snuamous-celled,  83 

—  of  (csticle,  763 

—  of  tongue,  528 


Carcinoma,  of  tonsil,  539 

—  treatment  of,  84 

—  vaiieties  of,  79 

—  of  vulva,  767 
Caries,  209 

—  of  skull,  467 

—  of  vertebra;,  594 
Carotid  aneurism,  288 

—  artery,  ligature  nf,  293 
Carpus,  dislocation  of,  416 

—  fracture  of,  431 
Cartilaginous  tumours,  C6 
Castration,  765 
Cataract,  500 

Catarrh,  chronic  nasal,  551 

—  of  bladder,  0S7 

—  of  ear,  476,  479.  4S1 
— •   Eustachian,  471 

Catheters,  passage  of,  721 
Cautery,  in  haemorrhage,  119 
Cellulitis,  141 
Cephalha?matoma,  .328 
Cerebro-spinal  Huid,  337 
Cerumen  in  ear,  475 
Cervical  veriebra',  disease  of,  594 
Chalazion,  489 
Chancre,  49,  744 
Charbon,  143 

Charcot's  joint  disease,  248 
Cheeks,  diseases  of,  514 
Chest,  contusions  of,  374 

—  injuries  of,  374 

—  operations  on,  381 

—  wouuds  of,  374 
Chilblains,  321 
Ciiolecystectomy.  623 
Cholccystotomy,  623 
Chordce.  716 
Choroiditis,  498 
Cicatrices,  diseases  of,  28,  107 
Ciliary  blepharitis,  489 
Circumcision,  743 

Cirsoid  aneurism,  312 
Clavicle,  dislocation  of,  403 

—  fracture  of,  418 
Clavus,  321 

Cleft  palate,  533 
Cline's  s])lints,  462 
C'loaca>  in  bone,  214 
Clove-hilcli,  410 
Chib-foot,  791 

Cock's  oi)erat ion  for  stricture,  731 
Cold  aliscess,  22 

—  in  inliammation,  13 

—  in  ha'n:onliage,  IIS 
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ColLipse  {see  Shock). 
CoUatfvul  circulation,  '293 
Colics'  frncture,  4'28 
Colloid  caiiccr,  82 
Coloboma,  -190,  497 
Colotomy,  619 
Comininuted  fraetnve,  lo7 
Common  carotid  arterj-,  ligature 
of,  293 

Compound  dislocation,  180 

—  frai^ture,  168 
Compression  in  aneurism,  277 

—  of  brain,  310 
Concussiou  of  braiu,  338 

—  of  spinal  cord,  374 
Coudvlomata,  ol 
Congenital  dislocations,  180,  701 

—  hernia,  645 

—  syphilis,  ;56 
Conjunctiva,  diseases  of,  491 

—  -vvounds  of,  493 
Connective-tissue  tumours,  64 
Continuous  suture,  100' 
Contraction,  Dupuytreu's,  262 
Contractions  in  intestinal  obstruc- 
tion, 608,  613 

Contrecoup,  fracture  by,  331 
Contusions,  lOJ 
■ —    of  arteries,  185 

—  of  brain,  344 

—  of  chest,  374 

—  of  face,  3-53 

—  of  joints,  174 

—  of  larynx,  361 

—  of  muscles,  183 

—  of  nerves,  199 

—  of  scalp,  330 
Convulsions  in  head  injuries,  343, 

346 

Convulsive  tic,  319 
Coracoid  process,  fractm-e  of,  422 
Cord,  spinal,  injuries  of,  369,  370, 
374 

Coredialysis,  497 
Cornea,  diseases  of,  493 
Corns.  321 

Coronoid  process  of  jaw,  fracture 
of,  3o6  , 

—  of  ulna,  fracture  ol,  l.il 

Corvza,  00 1 

Con-|ir,ritis,  716 

Cranial  nerves,  injuries  ol, 

Crauio-tabes,  58 

Cranium  (.sw  Skull). 

Crepitus,  159 


Croup,  570 

Crutch-palsy,  173 

Curvature  of  spine,  angular,  597 

—  —         lateral,  589 
Cut  throat,  359 

Cyclitis,  498 
Cyeloplegia,  514 
Cylindrical  carcinoma,  84 
Cystic  disease  of  breast,  783 
_       _  kidney,__678 

—  —        ovary,  771 

—  —        testis,  764 
Cystitis,  acute,  687 

—  chronic,  688 
Cystitome,  502 
Cystoeele,  707 
Cysts,  85 

—  .atheromatous,  86 

—  in  bone,  231 

—  blood,  87 

—  congenital,  88 

—  dentigerous,  543 

—  dermoid,  89,  523 

—  extravasation,  87 

—  exudation,  85 
hydatid,_  88 

—  Meibomian,  48£ 

—  mucous,  85 

—  parasitic,  88 

—  proliferous,  88 

—  retention,  85 

—  sebaceous,  86 

—  serous,  87 

Deformities  of  nose,  559 

—  of  feet,  789 
Delirium,  traumatic,  130 

—  tremens,  130 
Dentigerous  cysts,  543 
Deposits,  urinary,  681 
Depressed  fracture  of  skull,  332 
Dermoid  cysts,  89,  523 
Diaphragmatic  hernia,^ 6o6 
Diathesis,  strumous,  45 

—  h'.eniorrhagic,  69 
Diffused  aneurism,  271 
Dilatation  of  stricture,  /24,  i2o 
Diphtheria,  laryngeal.  070 
Direct  inguinal  hernia,  647 
Dislocations,  176 

_  causes  of,  176 
  extension  in,  178 

—  syin])toms  of,  176 

—  ii'ianipulation  in,  178 

—  compound,  178 
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Dislocations,  ti-eatnient  of,  178,  180 

—  coiig-enital,  180 

—  si)eeirtl  (wr  Special  Re- 

gions). 

—  unrediiood,  177 

—  varieties,  176 
Displaced  hernia,  Gil 
Dissecting  aneurism,  271 
Dissection-wounds,  10-1 
Distal  ligature,  285 

Dorsalis  pedis  artery,  ligature  of, 
302 

Dorsum  ilii,  dislocation  on,  434 
Douche,  nasal,  554 
Drainage  tube,  98 
Drill-bone,  259 

Dug-as'   test    for    dislocation  of 

humerus,  407 
Duodcnostoni}-,  624 
Dupu3^tren"s  contraction,  262 

—  splint,  464 

Dura  mater,  blood  beneath,  342 

—  fungus  of,  468 

—  iuHammation  of,  348 


Ear,  bleeding  from,  in  fractured 
skull,  337 

—  catarrh  of,  476,  477 

—  ■    cerumen  in,  475 

—  diseases  of,  469 

—  examination  of,  469 

—  foreign  bodies  in,  354 

—  wax  in,  475 
Ectopia  vesic:e,  686 
Ectropion,  490 
Eczcmatous  ulcer,  32 

Elbow  joint,  disbication  of,  413 

—  excision  of,  255 
Electrolysis  in  aneurism,  276 

—  in  nicvus,  312 

—  in  stricture,  731 
Elephantiasis  sci-oti,  748 

— •    of  tlie  lalduMi,  768 
Embolic  abscesses,  149 
]']nibolisiu,  fat,  173 
Emmet r()|iia,  510 
l';m|)hys('ma,  surgical,  38l( 
.l'^nce])lialilis,  ;j  IS 
I'lnceplialocelc,  •l()7 
Enceiilialoid  cancer,  81 
.iMichondnima,  ()6,  22() 
J'Incysted  hernia,  (M() 

—  liydrocele,  751,  752 


Endarteiitis,  265 
Enterectomy,  618 
Enteritis,  608 
Enterocelo,  626 
Entero-epiploceic,  626 
Enterotorny,  618 
Entropion,  490 
Epiblastic  tumours,  78 
Epicanthus,  490 
Epididymitis,  756 
Epiglottis,  wounds,  of,  359 
Epilepsy,  trephinim;  in,  352 
Epileptiform  neuralgia,  319 
Epiphora,  490 

Epiphyses,  separation  of,  168,  424. 

426,"  451,  456 
Epiphysitis,  238 
Epiplocele,  626 
Epiplo-enterocele,  626 
Epispadias,  686 
Epistaxis,  548 
EpitheUomu,  82 

—  of  bone,  230 

—  of  lips,  515 

—  of  nose,  548 

—  of  cesophagus.  563 

—  of  penis,  746 

—  of  rectum,  670 

—  of  scrotum,  747 

—  of  tongue,  528 
Epulis,  540 
Krasion  of  joints,  253 
Erysipelas,  136 

—  cellular,  141 

—  celiulo-cutaneous,  146 

—  cutaneous,  138 

—  phlegmomius,  140 

—  simple,  138 

Esuiarcli's  bandage  in  ancm-ism. 
2fs0 

Estlaiuler's  o]ieialion,  3S1 
]^u^tal■hian  catheter,  471 
Excision  of  breast.  78,S 
— ■    of  joints,  253 

—  of  larynx,  584 

—  of  rectum,  ()72 

—  of  teslicl(>,  7()5 

—  of  tongiK',  530 
Exoin])lia]os,  ()53 
Ivvdphtlialmic  goitre,  5SS 
Ivxostosis,  aural,  47() 

—  cancellous.  225 

—  com])acl.  225 

I'lxtcrnal  carntij  aiiery,  ligature 
of,  294 
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External  ili;ieartprv.Ug-atureof,299 
Extravasation  of  blood  in  brain, 
342 

—  in  tissues,  1 73 

—  of  urine,  733 
Extra-capsular  fracture  of  femur, 

450 

—  of  humerus,  423 
Extroversion  of  bladder,  686 
Eye,  diseases  of,  485 

—  enucleation  of,  509 

—  examination  of,  485 
Eyelids,  diseases  of,  489 

—  injuries  of,  353 


Face,  injuries  of,  353 
Facial  artery,  ligature  of,  295 

—  carbuncle,  515 
Fx'cal  abscess,  633 

—  tistula,  643 

Fajces,  impaction  of,  605,  611 
Fallopian  tube,  diseases  of,  771 
False  joint,  165 

—  passage,  721 
Farcy,  151 

Fascia',  diseases  of,  262 

—  contractions  of,  262 
Fat-embolisra,  173 
Fatty  tumour,  65,  227 
Fauces,  diseases  of,  538 
Female  genitals,  diseases  of,  760 

—  —      injuries  of,  401 

—  bladder,  stone  in,  706 
Femoral  aneurism,  291 

—  artery,  ligature  of,  300 
— ■    hernia,  650 

Femur,  dislocation  of,  432 

—  fracture  of,  448 

—  —       of  condyles  of,  456 

—  —      of  neck  of,  448 

—  —       of  sliaft  of,  452 

—  —       of  trochanter  of,452 

—  sepiu-ation  of  epiphyses  of, 
451,  456 

Fever,  hectic,  2  ! 

—  inflammatory,  10 

—  traumatic,  simph;,  129 

—        scplic,  134 

—  -    urethral,  722 
Fibro-ccllular  tumours,  6 1 
Fibroma.  64,  227 
Fibula,  fracture  of,  45fi 
Filaria  sanguinis  liominis,  718 
Fingers,  amputation  of,  804 


First  intention,  union  by,  92 
Fissure  of  anus,  658 
Fistula,  25 

—  fiucal,  643 

—  in  auo,  666 

—  recto-vaginal,  769 

—  salivary,  354 

—  urinary,  732 

—  vesico-intcstinal,  691 

—  vesico-vaginal,  769 
Flap  amputation,  801 
Flat-foot,  795,  800 
Flexion  in  aneurism,  280 
Foot,  amputation  of,  805 

—  injuries  of,  445,  461,  465 
Forceps,  artery,  122 

—  aural,  470,  475 

—  torsion,  122 
Foroipressure  in  hemorrhage,  122 
Forearm,  amputation  of,  803 

—  fractures  of,  427 
Foreign  body  in  air-passages,  365 

—  in  bladder,  399,  402 

—  in  ear,  354 

—  in  intestine,  605 

—  in  larynx,  365 

—  in  nose,  354 

—  in  u'sophagus,  364 
— •    in  pharynx,  364 

—  in  rectum,  398 

—  in  trachea,  366 

—  in  urethra,  399,  402 

—  in  vagina,  399 
Fractures,  157 

—  causes  of,  157 
— •    compound,  168 

—  complications  of,  172 

—  crepitus  in,  159 

—  with  dislocation,  172 

—  general  pathology  of,  157 

—  greenstick,  158,  418 

-    implicating  a  joint,  172 

—  malunited,  168 
^    reduction  of,  162 

signs  of,  157 

  special  (.''■'■  Iteoioxs). 

_    treatment  of,  162 

—  union  of,  160 

—  -    ununited,  165 

—  varieties  of,  157 

—  vicious  miion  cil',  168 
Freund's  oporatioii,  776 
F\nigating  cai'ies,  210 
F\nigus  of  dura  mater,  468 
F\u-neaux  Jordan's  operation,  80 


816 


INDEX. 


Fiiruncules  of  meatus,  47-1 
rui'uiieulus,  322 
Pusiform  aueuiism,  271 


Gag,  Smith's,  534 
Galactoocle,  783 
Gall-bladder,  draining  the,  623 
• —    extirpation  of,  623 

—  rupture  of,  384 

—  stones,  passage  of,  605,  611 
Ganglion,  259 

Gangrene,  34 

—  causes  of,  36 

—  diabetic,  41 

—  dry,  40 

—  from  constriction,  173 

—  from  ergot,  37 

—  from  obliteration  of  artei}-, 

37 

—  hospital,  142 

—  line  of  demarcation  in,  35 

—  minute  changes  in,  35 

—  moist,  36 

—  Raynaud's,  41 

—  seuile,  40 

—  signs  of,  37 

—  spreading,  39 

—  symmetrical,  41 

—  traumatic,  39 

—  treatment  of,  38 

—  of  bowel  in  hernia,  G3S 

—  Tarieties  of,  38 
Gastro-enterostomy,  624 
Gastrostomj',  566 
Gastrotomy,  565 

Genital  organs,  diseases  of,  741 

—  —  in  juries  of,  401 

—  —      female,   diseases  of, 

666 

—  —     —    injuries  of,  399 
Genu  valgum,  790 

—  varum,  791 

Gland  disease,  strumous,  314 
Glanders.  150 
Gbindular  tumour,  70 
Glaucoma,  507 
Gleet,  715 

Glenoid  cavity,  fracture  of,  422 

Glioma,  74 

Glossitis,  524 

Glottis,  (rdema  of,  569 

—  scalds  (iC,  3()3 
(lluleal  nncurisiii,  2S0 
Goitre,  586 


Goitre,  acute,  588 
Gonorrbu  a,  714 

—    com]ditaiions  of,  715 
GonorrlKcal  ojitlialmia,  491 
Gordon's  sidints,  429 
Greenstick  fi-acture,  158,  418 
Gumboil,  540 
Gummata,  53 
Gums,  diseases  of,  539 
Gustatory  nerve,  division  of,  529 


II.i-;matiieosis,  174 
Hacmatocele,  754 
II;ematn-kolpo5,  769 
Haimatomn,  105 
Hicmato-metra,  769 

—  -salpinx,  769,  775 
Haematoma  auris,  473 

—  of  Labium, '398 

—  of  scal[).  328 
Hicmaturia,  70S 
Hicniatopnoja.  377 
Ha-mojihilia,  59 
H;emothorax,  379 
Hemorrhage,  111 

—  arterial,  114 

—  cnpillarv,  112,  126 

—  eflects  of,  112 

—  intermediary,  123 

—  inteiTial,  112 

—  ligature  in,  120 

—  natural  arrest  of,  115 

—  ])arenc)iymatous,  112 

—  pi'imary.  115 

—  reactionary.  123 

—  recurrent,  123 

—  secondary,  124 

—  stirgical.  arrest  of.  117 

—  transfusion  in.  113 

—  treatment  of,  113,  117 

—  venous,  126 
Ifa'morrbagic  diathesis,  59 
ILemorrlioids,  660 
llainilton's    test    for  dislocated 

shoulder,  407 
Hand,  amputation  of,  803 

—  injuries  of,  403 
llare-li]!,  51(5 

Hart's  nietbod  of  flexion,  2S() 
Head,  injui-ies  of,  328 
Healing  liy  first  intention,  92 

—  by  granulation,  95 

—  by  second  intention,  95 

—  process  of,  90 
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Healing  by  tliird  intention,  96 

—  nnd'er  a  scab,  96 
Heart,  injuries  of,  378 
Heat  iu  licemorrliage,  118 
Hectic  fever,  24 
Hprnia,  608,  625 

—  causes  of,  62o 

—  cerebri,  351 

—  congenital,  6-45 

—  diaphragmatic,  656 

—  displaced,  641 

—  femoral,  650 

—  incarcerated,  642 

—  infantile,  646 

—  inflamed,  643 

—  inguinal,  644 

—  into  ftniicular  process,  646 

—  internal,  647 

—  irreducible,  629 

—  labial,  645 

—  Littre's,  632 

—  lumbar,  656 

—  of  lung,  380 

—  obstructed,  642 

—  obturator,  655 

—  perina'al,  656 

—  phrenic,  656 

—  pudendal,  G56 

—  radical  euro  of,  629 

—  rarer  forms  of,  656 

—  reducible,  627 

—  reduction  of,  627 

—  sac  of,  626 

—  scrotal,  645 

—  sciatic,  656 

—  strangulated,  631 

—  taxis  in,  634 

—  of  testis,  759,  764 

—  umbilical,  653 

—  ventral,  657 
Herniotomv,  635 
He_v's  amputation,  806 
Hilton's  method  of  opening  an 

abscess,  22 
Hip-joint,  amputation  at,  804 
— ■  disease  of,  243 

—  dislocation  of,  432 

—  excision  of,  256 
Histi-ionic  sjiasm,  319 
iiodgkin's  disease,  315 
Holt's  operation,  725 
Hordeolum,  489 
Horny  growths,  69 
Hospital  gangrene,  142 
ifousemaid's  knee,  261 

W. 


Howse's  method  of  suture  in  gas- 

trostom}^  567 
Humerus,  dislocation  of,  405 

—  fracture  of,  424 
Hunter's  operation,  218 
Hyalitis,  506 
Hj'datid  cyst,  88 
Hydrencephalocele,  467 
Hydrocele,  748 

—  congenital,  751 

—  of  cord,  752 

—  encysted,  751 

—  infantile,  751 

—  of  the  spermatic  cord,  752 
[  Hydro-nephrosis,  675 

Hydrophobia,  151 
Hydrops  articuli,  233 
Hj'drosalpinx,  775 
Hymen,  imperforate,  769 
Hj'oid  bone,  dislocation  of,  361 

—  fracture  of,  361 
Hypormetropia,  570 
Hypertrophy  of  bone,  218 

—  of  breast,  779 

—  of  muscle,  258 

—  of  prostate,  710 

—  of  tonsil,  538 
H^'pha-mia,  497 
Hypoblastic  tumours,  78 
Hysterectomy,  776 


Ichthyosis  of  tongue,  524 
Iliac  arteries,  ligature  of,  300 
Impaction  of  fasces,  605 
Imperforate  anus,  657 

—  hymen,  769 
Impermeable  stricture,  718,  723 
Incarcerated  hernia,  642 
Incontinence  ofnrine,  707 
Infantile  hernia,  646 

—  hydrocele,  751 

—  syphilis,  56 

I   Infci'tivo    processes    in  wounds, 
diseases  due  to,  132,  136 
Inllammation,  1 

—  acute,  1 

—  causes  of,  5 

—  chronic,  16 

—  fever  in,  10 

—  inl'ective,  1 1 

—  niin\ite  cluinges  in,  2 

—  ])roccss  ol',  1 

—  septic,  11 

—  signs  and  symptoms  ol',  9 

3  f! 
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Inflammation,  terminations  of,  2 
— •   theorj'  of,  5 

—  treatment  of,  12 

—  varieties  of,  11 
Inflammatory  delirium,  130 

— ■   fever,  10 
Ingi-owing  toe-nail,  327 
Inguinal  aneurism,  287 

—  hernia,  644 

Injuries,  general  pathology  of,  89 
Insect  stings,  106 
Intention,  union  by  first,  92 

—         —         second,  95 
Intercostal  artery,  wounds  of,  363 
Internal  carotid  artery,  ligature 
of,  294 

Internal  straugulation,605,6]  2,631 
Internal  uretlu-otomy,  725 
Interrupted  suture,  100 
Intestinal  obstruction,  605 
Intestines,  surgical  diseases  of,  605 

—  foreign  bodies  in,  605 

—  malformatiou  of,  608 

—  rupture  of,  384 

—  strangulation  of,605,612,631 

—  suture  of,  388 

—  wounds  of,  387 
Intracapsular  fracture  of  femur,  448 

—  —  humerus,  422 

Intracranial  hwmorrliage,  342 

—  inflammation,  348 

—  suppuration,  335 
Intraocular  tension,  488 
Intubation  of  lar^mx,  584 
Intussusopption,  606,  612 
Iridectomy,  497 
Iridenemia,  497 

Iris,  disease  of,  497 

—  wounds  of,  497 
Iritis,  496 

—  serous,  499 

—  quiet,  496 

—  syphilitic,  53,  496 
IiTcducible  hernia,  ()29 
Irritable  l)la(l(lcr,  689 

—  uU'or,  32 
Ischiatic  hernia,  G56 
Isohio-rectal  abscess,  665 
Ivor)'  exostosis,  225 


Jaw,  abscess  of,  510,  541 

—  closure  of,  541 

—  diseases  of,  529 

—  dislocation  of,  357 


Jaw,  excision  of,  545,  547 

—  fracture  of,  355 

—  necrosis  of,  542 

—  subluxation  of,  358 

—  tumours  of,  543,  546 
Jejuuostomy,  624 
Jobert's  suture,  389 
Joints,  ankylosis  of,  251 

—  Charcot's  disease  of,  248 

—  contusions  of,  174 

—  diseases  of,  231 

—  dislocations  of,  176 

—  erasion  of,  253 

—  excision  of,  253 

—  loose  bodies  in,  249 

—  injuries  of,  174 

—  neuralgia  of,  253 

—  rheumatoid  arthritis  of,  245 

—  sprains  of,  1 75 

—  strumous  disease  of,  243 

—  wounds  of,  181 


Kelotomy,  635 

Keratitis,  493 

Kidney,  aspu-.ation  of,  741 

—  abscess  of,  675 

—  calculus  of,  676 

—  cysts  of,  678 

—  surgical  diseases  of,  673 

—  excision  of,  680 

—  inflammation  of,  673 

—  injuries  of,  384 

—  operations  on,  679 

—  rupture  of,  384 

—  strumous,  678 

—  tuberculous,  678 

—  tumours  of,  678 
Knee,  dislocations  of,  444 

—  excision  of,  257 
Knock-knee.  790 
Kyphosis,  593 


l,.\niv.M,  abscess  of,  767 

—  adhesion  of,  766 

—  cysts  of,  767 

—  -    elephantiasis  of,  768 

—  epithelioma  of,  767 

—  ha-matnma  of,  .398 

—  tumonrs  of,  767 
Laceration  of  brain,  344 
T/achrvmal  abscess,  191 

—  ap])aratus,  disease  of,  490 
Laparotomy,  61(i 
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Lardaceous  disease,  25 
Laryngitis,  .568 

—  acute,  568 

—  cbronio,  568 

— ■    membraneous,  570 

—  ccdeuiatous,  569 
Lar_yngotom3%  581 
Laryugo-tracheotomj-,  583 
Larynx,  contusions  of,  361 

—  disease  of,  568 

—  extirpation  of,  584 

—  foreign  bodies  in,  365 

—  fractures  of,  362 

—  inflammation  of,  568 

—  injuries  of,  361 

—  intubation  of,  584 

—  syphilis  of,  572 

—  tubercle  of,  572 

—  tumours  of,  573 
Lateral  curvature  of  spine,  589 
Lateral  lithotomy,  700 

Leg,  amputation  of,  805 

—  fracture  of  bones  of,  459 
Lembert's  suture,  389,  396 
Lens,  diseases  of,  500 
Leucoplakia,  525 

Ligature  in  aneurism,  280 

—  of  arteries,  292 

—  dangers  of,  283 

—  distal,  285 

—  double,  285 

.  —    gangrene  after,  283 

—  in  hasmorrhage,  120 

—  Ilunterian,  281 

—  rules  for,  292 

—  secondaryhjemorrhage  after, 
124,282 

Lightning  stroke.  111 
Lingual  artery,  ligature  of,  294 
Lipoma,  65,  227 
Lipoma  nasi,  548 
Lips,  adenoma  of,  515 

—  carbuncle  of,  515 

—  chancre  of,  516 

—  —  diagnosis  of,  516 

—  cysts  of,  515 

—  diseases  of,  514 

—  epithelioma  of,  515 

—  fissures  of,  514 

—  heqies  of,  514 

—  hy|iertroj)liy  of,  515 

—  malformations  of,  516 

—  nrrivus  of,  515 

—  tumours  of,  515 
■—   ulcers  of,  515 


Lisfrane's  amputation,  806 
Lister's  abdominal  tourniquet,  279 
Listou's  splint,  453 
Lithio  acid  deposits,  681 
Litholapaxy,  697 
Lithotomy,  700 

—  lateral,  700 

—  median,  705 

—  supra-pubic,  706 
Lithotrity,  697 
Littre's  hernia,  632 

— •    operation,  621 
Liver,  aspiration  of,  622 

—  incision  of,  622 

—  rupture  of,  384 
Locked  jaw,  155 

Loose  bodies  in  joints,  249 

—  —     in  bursa"',  263 

—  —    in  ganglia,  260 
Lordosis,  594 

Loreta's  operation,  624 

Lower  extreujity,  injiu-ies  of,  432 

Lumbar  abscess,  597 

—  colotomy,  619 
Luer's  forceps,  120 
Lung,  contusion  of,  377 

—  hernia  of,  380 

—  prolapse  of,  380 

—  wounds  of,  377 
Lupus  erythematosus,  326 

—  vulgaris,  325 
Lymph-scrotum,  748 
Lymphadenitis,  313 
Lj'mphadenoma,  315 
Lymphangiectasis,  313 
Lymphangioma,  69 
Lymphangitis,  312,  717 
Lj'mphatic  fistula,  313 

—  varix,  313 
Lymphatics,  diseases  of,  312 
Lymphorrhoea,  313 
Lympho-sarooma,  74,  316 


Macroclossia,  524 
IMalignant  pustule,  143 
iMalgaigne's  hooks,  458 
Malunited  fracture,  168 
INfammary  gland  {.seo  Breast). 
Sranijiulation  in  aneurism,  286 

—  —     dislocation,  178 

—  —     —     of  hip,  439 

—     —     of  shoulder,  409 
Manning's  splint,  458 

3  G  2 
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Mastitis,  778 
]\[astoitl  disease,  480 
Meatus,  diseases  of,  474 
Meckel's  gaiigiiou,  excision  of,  319 
Median  lithotomy,  705 
Mediastinal  abscess,  376 
!Medio-tarsal  amputation,  806 
Medullai\y  cancer.  81 
!Meibomian  cyst,  489 
]\[elanotic  sarcoma,  74 
Membraneous  laryngitis,  570 
Membrani    tjnipaui,  appearance 
of,  470 

—  artificial,  478 

—  perforation  of,  478 
Meniere's  disease,  483 
:^[eningeal  artery,  rupture  of,  342 
Meningitis,  348 

—  in  ear  disease,  481 
Meningocele,  467 

—  spinal,  602 
Meuingo-enceplialitis,  348 
Meningo-myelocele,  602 
Mercurial  teeth,  59 
]\Iesoblastio  tumours,  64 
Metastatic  abscess,  147 
Micrococci,  8 
Micro-organisms,  7 

Milk  cysts,  783 
Mixed  calculus,  686 

• —   sarcoma,  78 
Mollities  ossium,  222 
Molluscum  fibrosum,  65 
Morbus  coxa3  {kcc  Hip  Disease). 
]\[ortification,  34 
Mouth,  diseases  of,  514 
Mucocele,  491 
Mucous  cysts,  80 

—  membranes,   syphilitic  af- 

fections of,  52 

—  tubercles,  52 

—  tumours  {sec  Myxoma). 
Mulberry  calculus,  085 
Mumps,  585 
Muscles,  atropliy  of,  25S 

—  contiisions  of,  183 

—  degcneralious  of,  258 
■ —    diseases  of,  258 

—  guinmata  in,  258 

—  hypcrli-ophy  of,  258 
• —    iiillammation  of,  258 

—  injuries  of,  183 

—  ossilication  of,  259 

—  rupture  of,  184,  402,  432 

—  siiraiiis  of,  102 


I  Muscles,  tumours  of,  259 
'      —   wounds  of,  184 

!Muscle-tumours,  69 

Muscular  tic,  319 

^Myeloid  sarcoma,  77 

Mj'oma,  69 

Mydriasis,  497 
I  Myopia,  511 

Myxoma,  67 


KTLvrs,  310 
:      —    capillary,  310 

• —   venous,  310 
Nares,  plugging  the,  549 
Kails,  diseases  of,  327 

- —    ingrowing,  327 
Nasal  bones,  fractm-e  of,  355 

—  catarrh,  551 

—  cavity,  examination  of,  550 

—  douche,  554 

—  polypi,  556 

—  specula,  551 

—  spray,  554 

—  tumours,  560 
Naso-pharyngeal    tumours,  500, 

562 

Natiform  skull,  58 
Neck,  injuries  of,  359 

—  wounds  of,  359 
Necrosis,  211 

• —   in  ear  disease,  480 

—  of  jaw,  542 

j      —    of  nasal  bones,  559 
■ —    phosphorus,  542 

—  quiet,  215 

'      —    of  skull,  467 
Needles,  acupressure,  123 

—  palate,  535 

—  surgical,  99_ 
Nelaton's  line,  435 

—  splint,  430 

—  operation,  557,  618 
Nc]ihrectoniy,  680 
Nepln-itis,  673 

—  simple  interstitial,  673 

—  suppiH'ative  or  se])tic,  (!74 
Ne]ihro-hthotoiny,  679 
Ne])brorra])liy,  681 
Nephrotoniv,  679 

I      —    graft"ing,  198 
Ncrvc-strelcliing,  318 

—  sutui'ing,  li)7 
Nerves,  comiiression  of,  198 

—  contusion  of,  199 
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Nerves,  degeneration  of,  195 
— ■    diseases  of,  316 

—  foreign  bodies  Lu,  199 

—  injuries  of,  195 

—  rupture  of,  198 

—  transplantation  of,  198 

—  tumours  of,  319 

—  .'wounds  of,  195 
Jscrvous  traumatic  delirium,  130 
jN'euralg'ia,  317 

—  of  breast,  77(3 

—  epileptiform,  317 

—  of  joints,  253 

—  of  testicle,  765 
Neurectomy,  318 
Xeuritis,  316 

—  retro-bulbar,  504 
Neuroma,  69 
Neurotoni}',  318 
Nodes,  203 

Noma,  768 

Nose,  diseases  of,  518 

—  foreign  bodies  in,  354 

—  fracture  of  bones  of,  355 

—  polypus  of,  556 
Nystagmus,  514 


Oblique  inguinal  homia,  644 
Obstructed  hernia,  642 
Obturator  hernia,  655 
Oceipito-atloid  disease,  600 
Ocular  paralysis,  512 
ffideraa  glottidis,  569 

—  solid,  304 
Q']3opliagotomy,  368 
(Esophagus,  cancer  of,  563 

—  diseases  of,  563 

—  foreign  bodies  in,  364 

—  injm-ics  of,  363 
— ■    i-u))ture  of,  363 

—  stricture  of,  563 

—  wounds  of,  3H3 
Ogston's  operation,  791 
OiecranoTi,  fracture  of,  430 
Omphalocele,  653 
Onychia,  322 
Oophorectomy,  775 
Operations,  treatment  of  patient 

before  and  after,  101 
Ophthalmia,  491 
_    catarrhal,  492 

—  gonori  heal,  491 

—  granular,  492 

—  membraneous,  492 


i  Ophthalmia,  muco-puruleut,  492 

—  neonatorum,  491 

—  phlyctenular,  493 
Ophthalmoplegia  externa,  514 
Opistliotonus,  155 

Optic  nerve,  diseases  of,  503 

—  neuritis,  503 
Orbit,  diseases  of,  508 
Orbital  aneurism,  288 
Orchitis,  simple,  756,  758 

—  strumous,  758 

—  syphilitic,  760 

—  tubercular,  758 
Ortliopa'dic  surgery,  709 
Os  calcis,  fracture  of,  465 
Osseous  tumours,  67 
Osteitis,  206 
Osteo-arthritis,  245 
Osteo-iualacia,  222 
Osteo-myelitis,  204 
Osteo-porosis,  58 
Osteo-sarcoma,  228 
Osteo-selerosis,  207 
Osteoma,  67,  225 
Osteophytes,  247 
Osteoplastic  osteitis,  207 
Osteotomy,  791 
Otomycosis,  475 
Ovarian  dropsy,  771 

'      —    tumours,  771 
Ovaries,  diseases  of,  771 
Ovariotomy,  773 
Oxalate  of  lime  calculi,  685 

—  deposits,  681 
OzaMia,  558 


Painful  subcutaneous  tumours, 
64 

Palate,  cleft,  533 

—  diseases  of,  533 

—  operation  for  closure  of, 
534 

Palm,  needle  in  the,  403 

—  wounds  of,  4t)3 
Palnuir  arch,  wounds  of,  403 

—  fascia,  contraction  of,  262 
Paunus,  493 
Panoplithalmitis,  498 
Papilitis,  504 

Pa|)illoma,  69 
I'apillo- retinitis,  50 1 
Panicentesis  alHloiiiinis,  392 

—  of  pcricai-dium,  382 

—  of  pleura,  381 
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Paralj'sis  of  third  nerve,  513 
Paraphimosis,  741 
Paronj'chia  tendinosa,  261 
Parosteal  sarcoma,  229 
Parotid  glaud,  diseases  of,  685 

—  tumours  of,  585 
Parotitis,  585 
Parrot's  uodes,  58 
Patella,  bursa  over,  254 

—  dislocation  of,  443 

—  fracture  of,  456 
Pelvis,  fracture  of,  392 

—  injuries  of,  392 
Penetrating  wounds  of  abdomen, 

385 

—  —        chest,  374 
Penis,  amputation  of,  746 

—  diseases  of,  741 

—  epithelioma  of,  746 

—  injuries  of,  401 

—  ligature  of,  401 

—  venereal  sores  on,  49,  744 
Perforating  ulcer  of  foot,  320 
Pericardium,  incision  of,  382 

- —   injuries  of,  378 
• —   tupping,  382 
Periniieal  abscess,  732 

—  fistula,  733 

• —   hernia,  656 

—  section,  729 
Perina3um,  rupture  of,  399 
Perinephritic  abscess,  675 
Periosteal  abscess,  201 

—  node,  203 

—  sarcoma,  229 
Periostitis,  201 

—  acute,  201 

—  chronic,  203 

—  difluse,  201 

—  infective,  201 

—  simple,  201 
Periprostatic  abscess,  710 
Peritoneum,  inflammation  of,  391 

—  injuries  of,  383 

—  laceration  of,  383 
Peritonitis,  608 

—  traumatic,  391 
Peritony,  493 
Phagediena,  142 
Phagedienic  cliancre,  746 

—  ulcer,  31 
Phalanges,  dislocation  of,  416 

—  fracture  of,  431,  465 
Pharyngeal  abscess,  562 
Pharyngitis,  661 


I  Pliar3Tjgotomy,  368 
Pharynx,  burns  of,  363 

—  diseases  of,  561 

—  foreign  bodies  in,  364 

—  injuries  of,  362 

—  stenosis  of,  562 

—  tumours  of,  562 
Phimosis,  742 
Phlebitis,  305 

—  adhesive,  305 

• —    suppurative,  306 
Phleboliths,  304 
Phlegmasia  dolens,  304 
Phlegmonous  erysipelas,  138 
Phosphatic  calculi,  686 

—  deposits,  682,  686 
Phosphorus-necrosis,  542 
Phrenic  hernia,  656 
Piles,  660 
Pinguecula,  493 

j  Pirogoff's  amputation,  805 
Pleura,  incision  of,  381 
■ —   injury  of,  377 

—  tapping,  381 
Pleurosthotonos,  152 
Pneumothorax,  379 
Pneumotoni}-,  382 
Poisoned  wounds,  104 
Politzer's  bag,  471 
Polycoria,  497 
Po]}-pus,  aural,  479 

—  of  bladder,  691 

—  of  nose,  556 

—  of  rectum,  668 
■ —    snare,  479 

I  Popliteal  aneurism,  291 
Port-wine  marks,  310 
Post-mortem  wounds,  104 
Post-pharj'ngcal  abscess,  562 
Pott's  disease  of  spine,  594 

—  fracture,  461 

—  pufly  tumour,  330 
Prepuce,  o|ici-ations  on,  743 

• —    dilatation  of,  744 

—  flitting  of,  743 
Prcsbyoina,  511 

I'ressure  in  ha^morrhngc,  119 

—  in  aneurism,  227 
Priapism,  371 

Primary  union  of  wounds,  92 
I'l-olapse  of  rectum,  659 
'  Pro])tosis,  509 
Prostate,  abscess  of,  710 
■ —    calculi  of,  713 

—  diseases  of,  709 
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Prostate,  enlargement  of,  710 

—  inflammation  of,  709 

—  malignant  disease  of,  713 

—  retention  of  urine  in  en- 

larged, 739 
■ —    tubercle  of,  713 
Prostatitis,  709 
Pruritus  ani,  658 
Psaumioma,  7-1 
Pseudarthrosis,  16.3 
Pseudo-glioma,  499 
Psoas  abscess,  596 
Pter3'gium,  493 
Ptomaines,  7 
Ptosis,  490 

Pubes,  dislocation  on,  437 
Pudenda,  injuries  of  398 
Pulleys  in  dislocation,  179,  410, 
440 

Pulpy  degeneration  of  joints,  239 
Pulsatile  tumours  of  bone,  229 
Punctured  fracture  of  skull,  331, 
332 

—  wounds,  104 
Puncture  of  bladder,  740 
Purulent  catarrh,  of  ear,  479 
Pus,  characters  of,  20 

—  fomiation  of,  18 

—  vai'ieties  of,  20 
Pustule,  malignant,  143 
Putrefaction  as  a  cause  of  inflam- 
mation, 6 

—  prevention  of,  in  wounds, 
100 

P}n:?mia,  145 
Pyelitis,  673 
Pyelo-nephritis,  673 
Pylorectomy,  624 
Pyogenic  zone,  18 
Pyo-nephrosis,  675 
Pyo-salpinx,  775 


QfiET  iritis,  496 

—  necrosis,  215 
Quinsy,  637 

Ratiial  artery,  ligature  of,  298 
Radical  cure  of  hernia,  629 
Piadius,  dislocation  of,  414,  416 

—  fracture  of,  427 
Railway  spine,  374 
Ranula,  522 
Rarefying  osteitis,  208 


Raynaud's  disease,  41 
Reaction  after  shock,  128 

—  of  degeneration,  196 
Rectocele,  770 
Recto-vaginal  fistula,  769 
Rectum,  cancer  of,  670 

—  diseases  of,  657 

—  excision  of,  672 

—  fissure  of,  658 

—  foreign  bodies  in,  398 

—  injuries  of,  398 

—  ]nalfonnations  of,  657 

—  malignant  stricture  of,  670 

—  polypus  of,  668 

—  prolapse  of,  659 

—  stricture  of,  669 

—  syphilis  of,  669 

—  ulcer  of,  658 

—  villous  tumour  of,  669 
Reduction  "  en  masse,"  644 
Reef-knot,  121 

Renal  calculus,  676 
■ —    colic,  677 

—  haimuturia,  708 

Repair,  process  of,  in  fractures, 
160 

—  in  wounds,  90 
Resection  of  joints,  254 
Residual  abscess,  23 
Retained  testis,  765 
Retention  of  urine,  736 
Retina,  detaclunent  of,  506 

—  diseases  of,  503 
Retinitis,  505 
Retinoscop}',  487 
Retro-bulbar  neuritis,  504 
Retro-pharyngeal  abscess,  562 
Rhagades,  51 
Rheumatoid  arthritis,  245 
Rhinitis,  551 

Rhiuoliths,  555 
Rliinoscopj',  550 
Ribs,  Iracture  of,  374 
Rickets,  219 
Rider's  bone,  259 
Risus  Sttrdouicus,  155 
Rodent  ulcer,  520 
Rouge's  operation,  557 
Roughton's  splint,  464 
Rupia,  52 

Rupture  of  abdominal  viscera,  348 

—  of  aneurism,  278,  275 
■ —    of  artery,  185 

- —       —       in  fracture,  174 

—  of  bladder,  394 
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Rupture  of  perin:i;um,  399 

—  of  trachea,  361 

—  of  urethra,  39G 

Sacculated  bladder,  689 
Salivary  calculus,  522 

—  fistula,  354 
Salpingitis,  775 
Sapraimia,  135 
Sarcoma,  72 

—  alveolar,  74 

—  of  boue,  227 

—  of  breast,  781 

—  giant-celled,  77 

—  glio-,  74 

—  lymplio-,  74 

—  melanotic,  74 

—  mixed-celled,  78 

—  myeloid,  77 

—  osteo-,  228 
— ■    round-celled,  73 

—  spindle-celled,  75 
Sayre's  jacket,  599 
Scab,  healing  under,  92,  96 
Scalds,  108 
Scalp,  abscess  of,  466 

—  cellulitis  of,  466 

—  contusion  of,  328 

—  diseases  of,  466 

—  erysipelas  of,  466 
■ —  hiematoma  of,  328 

—  in  juries  of,  328 

—  sebaceous  cysts  of,  466 
■ —  tumours  of,  468 

—  wounds  of,  329 
Scapula,  fractures  of,  421 
Schrapncll's  membrane,  470 
Schroeder's  operation,  776 
Sciatic    notch,   dislocation  into, 

435 

Scirrhous  carcinoma,  80 

—  of  breast,  784 
Sclcro-corncal  wounds,  496 
Sclerosis,  207 

Sclerotic,  disease  of,  493 

—  wounds  of,  496 
Scoliosis,  589 
Scorbutic  ulcers,  34 
Scoloma,  504 
Scrofula  (.sw  Struma). 
Sci-otum,  diseases  ol',  747 

—  epithclioMia  of,  7-17 
— •    crdeina  of,  7-17 

— •    elephantiasis  of,  718 

—  erysipelas  of,  747 


I  Scrotum,  injuries  of,  401 
Sebaceous  cysts,  86 

—  deep,  of  neck,  523 

—  on  scalp,  466 

Second  intention,  healing  by,  95 

Senile  gangrene,  40 

Separation  of  epiphyses,  168,  424, 

426,  451,  456 
SepsLn,  7 

Septic  processes  in  wounds,  disease 
due  to,  132 

—  traumatic  fever,  134 

—  infection,  144 

—  intoxication,  135 
Septicaemia,  144 

Septum  n;isi,  deflection  of,  559 

—  diseases  of,  558 

—  injuries  of,  355 

—  malformation  of,  559 
Sequestrotomy,  216 
Sero-cystic  disease  of  breast,  782 
Serous  cysts,  87,  783 
Serpents,  stings  of,  106 

'  Shock,  127 
Shoulder,  amputation  at,  802 

—  conipoLiud    dislocation  of, 

412 

—  dislocation  of,  405 

—  excision  of,  254 
Sinus,  25 

Sldn,  surgical  diseases  of,  320 

—  grafting,  30 
Skull,  caries  of,  467 

j  • —    contusions  of,  330 
1      -  -    diseases  of,  466 

—  fracture  of,  331 

j      —      —      of  base  of,  336 
'      —    injuries  of,  330 

—  necrosis  of,  467 

—  trephining  the,  351 

—  tumours  of,  468,  -169 
Sloughing  phageda'ua,  32,  142 

—  ulcer,  31 
Smith's  gag,  534 

—  needles,  534 
Snake  bites,  106 
Snellen's  test-types,  488 
Soft  sore,  744 
Somidiiig  for  stone,  695 
Spanton's  o]>eration,  629 
Si)asm  of  the  o'sopbagus,  563 

—  of  ihv  m'etlira.  73S 
Spasmodic  stricture,  738 

'  Specula,  aural,  470 

I  Spermatic  cord,  di.senscs  of,  747 
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Spermatic  rord,  h_vclrocele  of,  052 

—  —     tumours  of,  754 

—  —  varicocele  of,  752 
Spliacelus,  3.5 

Spiea  baudase,  628 

Spina  bifida^  601 

Spinal  cord,  injuries  of,  369,  370 

Spiuo,  caries  of,  oO-i 

—  concussion  of.  374 

—  angular  c\n'vature  of,  -597 

—  latou'al  curvature  of,  .389 

—  diseases  of,  589 

—  dislocation  of,  369 

—  fracture-  dislocation  of,  369 

—  fractures  of,  369 

—  injuries  of,  368 

—  Pott's  disease  of,  594 

—  railway,  37-1 

—  sprains  of,  368 

—  wounds  of,  369 
Spleen,  extirpation  of,  624 

—  rupture  of,  385 
Splenectomy,  624 
Spong-e-graftiny,  30 
Spontaneous  aneurism,  268 
Sprains,  175,  402,  432 
Squint,  512 
Stapbylorapby,  534 
Stasis  in  inflanimation,  3 
Steruo-niastoid  muscle,  contrac- 
tion of,  789 

—  division  of,  789 
Sternum,  fracture  of,  376 
Stitt-joint,  251 

Stings  of  insects,  106 

—  of  serpents,  106 
Stomach,  rupture  of,  385 

—  dilatation   of  the  cardiac 

and  pyloric  ends  of,  624 

—  opening  the,  565 
Stomatitis,  520 

Stone  {see  Calculu.s). 
Strabismus,  512 
Strangulated  hernia,  631 
Strangulation,  internal,  605,  612 
Sti  iclure  of  (esophagus,  563 

—  of  intestines,  608 

—  of  ])liarynx,  562 

—  of  rectum,  669 

—  cif  urethra,  717 
Stiomcyer's  cushion,  427 
Struma,  45 

—  in  bone,  209,  219 

—  causes  of,  46 

—  symptoms  of,  46 


Strumous  glands,  314 

—  testicle,  758 

—  ulcer,  33 
Stye,  489 

Styptics  in  ha3niorrhage,  119 
Sub-astragaloid  dislocation,  447 
Sub-clavian  aneurism,  287 

—  arter}',  ligature  of.  295 
Sub-clavicular  dislocation,  408 
Sub-coracoid  dislocation,  407 
Subcutaneous  wounds,  107 
Sub-glenoid  dislocation,  408 
Sub-hj-oid  pharyngotomy,  584 
Sub-lingual  cysts,  523 
Sub-spinous  dislocation,  408 
Superior  thyroid  artery,  ligature 

of,  295 
Suppression  of  urine,  679 
Suppuration,  17 

—  diffuse,  24 

—  effects  of,  24 

—  in  bone,  216 
Suture-catcher,  535 
Sutures,  99 

—  continuous,  100 

—  interrupted,  100 

—  Jobert's,  389 
--    Lembert's,  389 

Symblepharon,  489 
Syme's  amputation,  805 

—  operation  for  aneurism,  289 

—  —     for  stricture,  728 
Symonds'  tubes.  566 
Sympathetic  intlammatiou  of  e^  o 

499  " 

—  irritation,  499 
Syndesmotomy,  798 
Synechia,  496 
Synovitis,  acute,  231 

—  chronic.  233 

—  strumous,  239 
Syphilides,  51 
Syphilis,  47 

—  bone  discqse  in,  58,  219 

—  congenital,  56 

—  primary,  49 

—  secondary,  51 

—  tertiary,  53 

—  in  tongue,  529 

—  treatment  of,  54 
Syphilitic  iritis,  53 

— •   gummata,  53 

—  teeth,  69 

—  ulcers,  33 
Syring-o-inyelocele,  603 
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Talii'i-s,  791 

—  calcaneus,  794,  800 

—  cavus,  793 

■ —    equinus,  793,  799 

—  valgus,  795,  800 

—  varus,  793,  799 
Tapping  abdomcu,  623 

—  hydrocele,  750 

—  pericardium,  382 

—  pleura,  381 
Tarsectomy,  798 
Tarsotomy,  798 
Tarsus,  fracture  of,  465 
Taxis,  634 

Teale's  amputation,  802 
Teeth,  mercurial,  59 
■ — ■    S3'philitic,  59 
Temporal  artery,  ligature  of,  295 
Tendons,  injuries  of,  183 

—  diseases  of,  259 

—  dislocation  of,  185 

—  division  of,  796 

—  evulsion  of,  185 

—  ruptm-e  of,  185 
— ■    wounds  of,  184 

Teno-synovitis,  259 
Tenotom}',  796 

—  of  rectus,  513 

—  of  tibials,  797 

—  of  tend  0  Achillis,  797 
Testis,  atropliy  of,  765 

—  diseases  of,  747 

■ — ■    enchondroma  of,  762 

—  encysted  hydrocele  of,  748 

—  excision  of,  765 

—  inflammation  of,  756,  758 

—  injuries  of,  401 

—  malignant  disease  of,  763 

—  neuralgia  of,  765 

—  retained,  765 

—  syphilis  of,  760 

—  tubercle  of,  758 
Tetanus,  154 

Thigh,  amputation  of,  805 
Thomas'  splint  for  knee,  235 

—  — ■    for  liip,  234 

. —  —  fur  spinal  caries, 
59!) 

Thora(^oplasty,  381 

Tliorax,  injuries  of  {icc  Chest) 

Tlironibosis,  303 

Thrusli,  521 

Thumb,  am]ni(:ati(>u  of,  803 

—  dish>i-ati(in  of,  416 
Thyroid  body,  diseases  of,  586 


Thyroid  foramen,  dislocation  into, 
437 

Thyrotomy,  584 
Tibia,  frai-ture  of,  459 
Tibial  arteries,  ligature  of,  302 
Tic,  convulsive,  317 
Tinea  tarsi,  489 
Tinnitis  aurium,  484 
Toe-nail,  ingrowing,  327 
Toes,  amputation  of,  807 
Tongue,  diseases  of.  523 

—  abscess  of,  524 

—  epithelioma  of,  528 

—  excision  of,  530 
■ —   gumma  of,  529 

—  hypertrophy  of,  524 

—  inflammation  of.  524 

—  non-difl'ereutiation  of,  523 

—  syphilis  of,  527,  529 

—  tumours  of,  529 
— ■    ulcers  of,  525 

Tongue-tie,  523 
Tonsil,  diseases  of,  537 

—  excision  of,  538 

— ■    hvpertrophv  of,  538 
Tonsillitis,  537 
Torsion  of  arteries,  121 
Torticollis,  789 
Toxic  amblyopia,  504 
To3-nbee's  drum,  478 
Trachc;'.,  foreign  bodies  Lu,  300 

—  rupture  of,  361 

—  woimJs  of,  359 
Tracheotomy,  575,  576 
Trachoma,  492 
Transfusion  of  blood,  113 
Traumatic  aneurism,  191 

—  delirium,  130 

—  feyer,  129,  134 

—  gangrene,  39 
Trephinin;;'  bone,  218 

—  skull,  351 

—  spine,  374 
Trichiasis.  4;)0 
Trusses,  628 
Tul)erclo,  12 

—  causes  of,  11 

—  secondary  changes  in.  44 

—  structure  of,  42 
• —    in  bone,  219 

—  bacillus.  44 
Tiil)erch's,  nnu-oiis,  52 
Tuberculosis,  42 
Tinnours.  60 

—  of  bladder,  691 
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Tumours  of  boup,  224 

—  of  brain,  469 

—  causes  of,  62 

—  classification  of,  63 

—  development  of,  61 

—  dissemiuatiou  of,  63 

—  innocent,  62 

—  of  kidneys,  678 

—  malignant,  62 

—  of  nerves,  319 

—  secondar}'  changes  in,  63 

—  of  tongue,  529 

—  varieties  of,  6-1 


UlcE  RATION,  26 

—  causes  of,  28 

—  minute  clianges  in,  27 

—  treatment  of,  28 
Ulcers,  29 

—  anal,  6-58 

—  callous,  32 

—  chronic,  32 

—  eczematous,  32 

—  (edematous,  30 

—  exuberant,  30 

—  fungous,  30 

—  gouty,  34 

—  healing,  29 

—  inflamed,  30 

—  inflammatory,  30 

—  irritable,  33" 

—  perfoi-ating,  320 

—  phagcdamic,  31 

—  rodent,  520 

—  scorbutic,  34 

—  simple,  29 

—  sloughing,  31 

—  strumous,  33 

—  syphilitic,  33 

—  tuberculous,  33 

—  varieties  of,  29 

—  varicose,  32,  308 
Ulna,  dislocation  of,  414 

—  fracture  of,  427,  430 
Ulnar  artery,  ligature  of,  298 
Umbilical  hernia,  653 
Ungual  exostosis,  225 
Union  of  wounds,  90 
Unreduced  dislocations,  178,  180 
Ununited  fracture,  165 

L'ppcr  extremity,  fractui'cs  of,  418 

—  in  juries  of,  402 
Uranoplasty,  536 
Urates,  681 


Ureter,  dilatation  of,  719 
Urethra,  calculus  in,  735 

—  dilatation  of,  724 

—  diseases  of,  714 

—  foreign  body  in,  399,  402 

—  inflammation  of,  714 

—  injury  of,  396 

—  rupture  of,  396 

—  stricture  of,  717 

—  tumours  of,  736 
Urethritis,  714 
Urethrotomy,  external,  728 

—  internal,  725 
Uric  acid  calculi,  685 

—  deposits,  681 
Urinary  abscess,  732 

—  calculus,  681,  684 

—  deposits,  681 

—  fistula,  732 

—  organs,  diseases  of,  673 
Urine,  extravasation  of,  733 

—  incontinence  of,  707 

—  retention  of,  736 

—  suppression  of,  679 
Uterus,  extirpation  of,  776 
Uveal  tract,  diseases  of,  496 
Uveitis,  498 

Uvula,  elongation  of,  533 
Uvnlitis,  533 


Vagina,  diseases  of,  768 

—  fistula  of,  769 

—  foreign  bodies  in,  399 

—  injuries  of,  399 

—  malformations  of,  770 

—  tumonrs  of,  768 

—  wounds  of,  399 
Vaginal  litbotoni}',  707 
Vaginitis,  768 
Varicocele,  752 
Varicose  aneurism,  192 

—  ulcer,  32,  308 

—  veins,  307 
Varix,  aneurismal,  192 
Vascular  tumour  of  urethra,  736 
Vault  of  skull,  fracture  of,  331 
Veins,  diseases  of,  303 

—  entrance  of  air  in,  194 

—  injuries  of,  193 

—  rupture  of,  193 

—  varicose,  307 

—  wounds  of,  194 
Venereal  disease,  47,  744 

—    sore,  744 
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Ventral  heniia,  657 
Verruca,  320 

Vesico-intestinal  fistula,  691 

— ■  -vaginal  tistula,  769 
Vicious  union,  168 
Villous  si'owths,  69 

—  of  bladder,  691 

—  of  larynx,  573 

—  of  rectum,  669 
Viti'eous,  diseases  of,  506 
Volvulus,  605,  612,  614 
Vulva,  diseases  of,  766 

—  injuries  of,  398 

—  pruritus  of,  767 
Vulvitis,  766 


"Wallerian  degeneration,  195 

"Wardrop's  operation  for  aneurism, 
281,  285 

Warren's  operation,  629 

Warts,  320 

—    venereal,  320 

Warty  tumours,  69 

Wax  in  ear,  475 

Wens,  65 

Wire-twister,  535 

Wheelhouse's  operation,  730 

Whitehead's  operation    for  re- 
moval of  tongue,  531 


Whitlow,  261 

Wood's  operation  for  hcmia,  G29 
Wound-diphtheria,  143 
Wounds,  closure  of,  99 

—  cleansmg  of,  97 

—  constitutional  treatment  of, 

101 

—  contused,  103 

—  dissection,  104 

—  drainage  of,  97 

—  healing  of,  91 

—  incised,  103 

—  lacerated,  103 

—  open,  90 

—  poisoned,  104 

—  prevention  of  putrefaction 

in,  100 

—  punctured,  104 

—  repau-  of,  90 

—  subcutaneous,  107 
• —    treatment  of,  96 

—  varieties  of,  103 
AA'rist,  amputation  of,  803 

—  dislocation  of,  416 

—  excision  of,  255 
WrjTieck,  789 


Yearsley's  drum,  478 
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Second  Edition.    Post  Svo,  7s.  Cd. 

,STi;/iVi;i?.— Compendium    of   Children's  Dis 

eases;  a  Handbook  for  Practitioners  and  Students.  By  .Iohann 
STEINER  il.D.  Translated  by  Lawson  Tait,  F.E.C.S.,  Sur^on  to  the 
Birmingham  Hospital  for  Women,  &c.   Svo,  I2S.  6d.  '° 

1  ] ,  NEW  B  URLINGTON  STREET.  ~ 


J.      A.  Churcldllh  Medical  CIuhh  Books. 


DENTISTRY. 
HARRIS.  —  The    Principles    and  Practice  of 

Dentistry  ;  including  Anatomy,  Physiology,  Pathology,  Therapeutics, 
Dental  Surgery,  and  Mechanism.  By  Chapij;  A.  Hakkis,  M.D.,  D.D.S. 
Twelfth  Edition,  revised  and  edited  by  Ferdinand  J.  S.  Goegas, 
A.M.,  M.D.,  D.D.S.    With  over  1,000  Illustrations.   8vo,  33s. 

SEWILL.— The    Student's    Guide    to  Dental 

Anatomy  and  Surgery.  By  Henry  E.  Sewill,  M.E..C.S.,  L.D.S. 
Second  Edition.   With  78  Engravings.    Fcap.  8vo,  5s.  6d. 

STOOKEN.— Elements  of  Dental  Materia  Medica 

and  Therapeutics,  -vvlth  Pharniaoopreia,  By  James  Stoce.es,  L.D.S.E.C.S.  , 
late  Lecturer  on  Dental  ilateria  lledica  and  Therapeutics  and  Dental 
Sm-geon  to  the  National  Dental  Hospital;  assisted  by  Thomas  Gaddes, 
L.D.3.  Eng.  and  Ediu.    Tliird  Edition.   Fcap.  8vo,  7s.  6d. 

TOMES  (0.  &).— Manual  of  Dental  Anatomy, 

Human  and  Comparative.  By  Charles  S.  Tomes,  il.A.,  F.K.S. 
Third  Edition.    With  200  Engravings-   Crown  Svo.     (In  the  Presa.) 

TOMES  {J.  and  0.  S.).—A   System   of  Dental 

Surgei-y.  By  Sir  John  Tomes,  F.E.S.,  and  Charles  S.  Tomes,  M.A.. 
MHOS,  F.R.S.  ;  late  Lecturer  on  Anatomy  and  Physiologj-  to  the 
Dental  Hospital  of  London.  Third  Edition.  With  292  Engl•a^^ngi. 
Ciwvn  8vo,  15s. 


EAR,  DISEASES  OF. 

BURNETT.— The  Ear:  its  Anatomy,  Physio- 
logy, and  Diseases.  A  Practical  Treatise  for  the  Use  of  Medical 
Students  and  Practitioners.  By  Charles  H.  Burnett,  il-D-,  A'lral 
Surgeon  to  the  Presliytcrian  Hospital,  Philadelphia.  Second  Edition. 
With  107  Engravings.   Svo,  ISs. 

DALBY— On  Diseases  and  Injuries  of  the  Ear. 

By  SIR  WILLIAM  15.  DALBY,  F.E.C.S.,  Aural  Surgeon  to,  ami  Lecturer 
on  Aural  Surgery  at,  St.  George's  Hospital.  Thud  Edition.  M  ith 
Engi-avings.    Crown  Svo.  7s.  Od. 
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EAR,  DISEASES  O'F—amUnued. 
JONES. — Practitioner's  Handbook  of  Diseases 

of  the  Ear  and  Naso-Pharynx.  By  H.  Macnaughton  Jones,  M.D., 
M.C'h. ;  Examiner,  and  late  Professor  in  the  Queen's  University  ;  and 
Surgeon  to  the  Cork  Opiitlialmic  and  Aural  Hospital.  Third  Edition 
of  "  Aural  Surgery."  With  12S  Engravings,  and  2  Coloured  Plates 
(16  Figures),    iloyal  Svo,  Os. 

By  the  same  Author. 

Atlas  of  the  Diseases  of  the  Membrana 

Tynipani.  In  Coloured  Plates,  containing  59  Figures.  With  Ex- 
planatory Text.    Crown  4to,  21s. 

FORENSIC  MEDICINE. 
ABERCROMBIE.  —  The    Student's    Guide  to 

Medical  Jurisprudence.  By  John  Abercrombie,  M.D.,  F.R.C.P. 
Senior  Assistant  Physician  to,  and  Lecturer  on  Forensic  Medicine 
at.  Charing  Cross  Hospital.    Fcap.  Svo,  7s.  6d. 

OGSTON. — Lectures  on  Medical  Jurisprudence. 

By  Francis  Ogston,  M.D.,  late  Professor  of  Medical  Jurisprudence 
and  Medical  Logic  in  the  University  of  Al)erdeeu.  Edited  by  Francis 
Ogston,  Juu.,  M.D.,  late  Lecturer  on  Practical  Toxicology  in  the 
University  of  Aberdeen.   With  12  Plates.    Svo,  ISs. 

TAYLOR.— Th.&    Principles    and    Practice  of 

INIedical  Jurisprudence.  By  Alfred  S.  Taylor,  M.D.,  F.R.S. 
Tliii-d  Edition,  revised  by  Thomas  Stevenson,  M.D.,  F.K.C.P.,  Lec- 
turer on  Chemistry  and  iledical  Jurisprudence  at  Guy's  Hospital  ; 
Examiner  in  Chemistry  at  the  Royal  College  of  Physicians ;  Official 
Analyst  to  the  Home  Office.  With  ISS  Engravings.  2  Vols.  Svo,  31s.  6d. 
By  the  same  Author. 

A    Manual    of    Medical  Jurisprudence. 

Eleventh  Edition,  revised  by  Thomas  Stevenson,  M.D.,  F.R.C.P. 
With  56  Engravings.    Crown  Svo,  14s. 

also. 

On  Poisons,  in  relation  to  Medical  Juris- 
prudence and  Medicine.  Third  Edition.  With  104  Engi'avings, 
Crown  Svo,  163. 

TIDY  AND    WOODMAN— A    Handy-Book  of 

Forensic  Medicine  and  Toxicology.  By  C.  Meymott  Tidy,  M.B.  ;  and 
W.  Bathurst  Woodman,  M.D.,  F.R.C.P.  Witli  S  Lithographic  Plates 
and  U6  Wood  Engravings.   Svo,  31s.  Gd. 
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HYGIENE. 

PARKES.  —  A    Manual  of  Practical  Hygiene. 

By  Edmund  A.  Paukes,  .\1.D.,  F.R.S.  Seventh  Edition  by  F.  de 
Chaumont,  M.D.,  F.R.S.,  liitc  Professor  of  illlitaiy  Hygiene  in  the 
Army  Medical  School.    Witli  U  Plates  and  101  Eugi-avings.   8vo,  18s. 

WILSON.— A  Handbook  of  Hygiene  and  Sani- 
tary Science.  By  Geoikje  Wilson,  M.A.,  M.D.,  F.K.S.E.,  Medical 
Officer  of  Health  for  Jlid  Warwicksliire.  Sixth  Edition,  \f\t\i  En- 
gravings.   Crown  Svo,  10s.  Ud. 

MATERIA  MEDICA  AND  THERAPEUTICS. 

LESCIIEE.— Recent    Materia   Medica.  Notes 

on  their  Origin  and  Therajicutics.  By  F.  Harwood  Lescher,  F.C.S., 
Pereira  Medallist.    Third  Edition.    Svo,  2s.  Cd. 

OWEN.— A  M  anual  of  Materia  Medica ;  in- 
corporating the  Author's  "  Tables  of  Materia  Medica."  By  Is-UTBArd 
Owen,  M.D.,  F.K.C.P.,  Lecturer  on  Materia  Medica  and  Therapeutics 
to  St.  George's  Hospital.    Second  Edition.    Crown  Svo,  6s.  6d. 

ROYLE  AND  HARLEY.—A  Manual  of  Materia 

Medica  and  Tlierapeutics.  By  J.  FORBES  PiOTLE,  M.D.,  F.R.S.,  and 
John  Harley,  M.D.,  F.R.C.P.,  Physician  to,  and  Joint  Lecturer  on 
Clinical  Medicine  at,  St.  Thomas's  Hospital.  Sixth  Edition,  including 
addition  and  alterations  in  the  B.P.  1SS5.  With  139  Engrarings. 
Crown  Svo,  15s. 

SOUTHALL.— The  Organic  Materia  Medica  of 

the  British  Pbarni.'K-opreia.  Systematically  Arranged.  By  W.  SoUTHALL. 
F.L.S.    Fourtli  Editi(jn.    Crown  Svo,  5s. 

THOROWGOOD.  —  The     Student's    Guide  to 

Materia  Medica  and  Therapeutics.  By  John  C.  Thouowgood,  M.D., 
F.R.C.P.,  Lecturer  on  .Materia  JFcdica  at  the  Middlesex  Hospital. 
Second  Edition.    With  Engravings.    Fcap.  Svo,  7s. 

WARING.— A  Manual  of  Practical  Therapeu- 
tics. By  EdwAUD  .r.  Waiuno,  C.I.E.,  M.D.,  F.R.C.P.  Fourth  Edition, 
revised  by  tlie  Autlior  and  DUDLEY  W.  BuXTON,  Jl.D.,  M.Il.C.1'. 
Crown  Svo,  14s. 
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MEDICINE. 
BARCLAY.~A  Manual  of  Medical  Diagnosis 

By  A.  WHYTE  BAKCLAY,  M.D.,  F.K.C.P.,  late  Pliysician  to,  and 
-Leotm-er  on  Medicine  at,  St.  Georges  Hospital.  Third  Edition  Fcan 
Svo,  lOs.  6d.  ' 

CIIARTERIS.~The    Student's    Guide    to  the 

Practice  of  Medicine.  By  iM.  Charteris,  M.D.,  Professor  of  Thera- 
peutics and  INIateria  Medica,  University  of  Glasgow.  With  En- 
gravings on  Copper  and  Wood.    Fifth  Edition.    Fcap.  Svo,  9s. 

FAGGE.— The  Principles  and  Practice  of  Medi- 
cine. By  the  late  C.  Hilton  Fagge,  M.D.,  F.R.C.P.,  Edited  bv 
ifn,"'  ^^-D-  I'-ii-S.,  F.II.C.P.,  Physician  to,  and 

LeLtuiei  on  Medicnie  in,  Guys  Hospital.    Second  Editiou    2  Vols 
Svo.    Cloth,  3Ss.,  leather,  44s. 

FENWICK.~The  Student's  Guide  to  Medical 

Diagnosis.    By  SAMUEL  Fenwiok,  M.D.,  F.R.C  P    Phvsician  to  thp 
London  Hospital.    Sixth  Edition.  With  u'4  Eugravi^gf  Fcap  8vo 
By  the  same  Author. 

The  Student's  Outlines  of  Medical  Treat- 
ment.   Second  Edition.    Fcap.  Svo,  7s. 

HARRIS.-Thc   Student's  Guide  to  Diseases 

of  the  Chest.  By  Vincent  D.  Harris,  M.D.,  F.R.C.P.,  Physician  to 
the  \ictona  Park  Hospital  for  Diseases  of  the  Chest.  With  5.5 
Engi-avings,  plain  and  Coloured.    Fcap.  Svo,  7s.  6d. 

WARNER.~rhe   Student's   Guide  to  Clinical 

Medicine  and  Case-Taking.    ]jy  Francis  Warner,  M.D.,  FKCP 
Physician  to  the  London  Hospital.    Second  Edition.   Fcap.  Svo,'  5s.'' 

WEST.~Uo^  to  Examine  the  Chest :  being  a 

Practical  Guide  for  the  Use  of  Students.  By  Samuel  West,  M.D., 
to  ^hp' *°  "^^^  1^-^rtholomew's  Hospital.  Physiciai 
to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  fee.  WiU 
42  Eiigi-aviiigs.    Fcap.  Svo,  Ss. 

IFi/Z^AV^R.-Student's  Primer  on  the  Urme 

'^'"'''rn  finical  Demonstrator  at  the  Koyal 
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MIDWIFERY. 

Lectures  on  Obstetric  Operations, 

including  the  Treatment  of  Hicmorrhage,  and  forming  a  Guide  to  the 
Management  of  Difficult  Labour.  By  KOBERT  P.ARNES,  M.D.,  F.R.C.P., 
Consulting  Obstetric  Physician  to  St.  George's  Hospital.  Fourth 
Edition.    With  121  Engravings.    8vo,  12s.  6d. 

iJfJi^TOiV^.— Handbook  of  Midwifery  for  Mid- 
wives.  By  John  E.  Burton,  il.K.C.S.,  L.E.C.P.,  Surgeon  to  the 
Liverpool  Hospital  for  Women.  Second  Edition.  With  Engrav- 
ings.   Fcap  8vo,  6s. 

GALABIN.—A  Manual  of  Midwifery.    By  Alfred 

LEWIS  Galabin,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Physician  and 
Lecturer  on  Midwifery,  (tc,  to  Guys  Hospital,  Examiner  in  ilid- 
wifery  to  the  Conjoint  E.\amining  Board  for  England.  With  227 
Engravings,    Crown  Svo,  15s. 

RAMSBOTHAM.^ThQ  Principles  and  Practice 

of  Obstetric  Medicine  and  Surgery.  By  Francis  H.  RAMSBOTHAii,  M.D., 
formerly  Obstetric  Physician  to  the  London  Hospital.  Kfth  Edition. 
With  120  Plates,  forming  one  thick  handsome  volume.    Svo,  22s. 

REYNOLDS.  ~^otcs  on  Midwifery:  specially 

designed  to  assist  the  Student  in  preparing  for  Examination.  By  J.  J. 
KEYNOLDS,  L.K.C.P.,  M.R.C.S.  Second  Edition.  With  15  Engra\-ings. 
Fcap.  Svo,  4s. 

ROBERTS.— The  Student's  Guide  to  the  Practice 

of  Midwifery.  By  D.  Lloyd  Roberts,  M.D.,  F.E.C.P.,  Lecturer  on 
Clinical  Midwifery  and  Diseases  of  Women  at  Owen's  College,  Phy- 
sician to  St.  Mary's  Hospital,  JIanchestcr.  Third  Edition.  With  2 
Coloured  Plates  and  127  Engravings.    Fcap.  Svo,  7s.  6d. 

SCHROEDER.— A  Manual  of  Midwifery;  includ- 
ing the  I'atliology  of  Pregnancy  and  the  Puerperal  State.  By  Kakl 
SCIIR0E1)ER,M.I).,  Profcssorof  Midwifery  in  the  University  of  Erlangen. 
Translated  l)y  C.  H.  Cauteh,  M.D.    Witli  Engravings.  Svo,  lis.  Gd. 

SWAYNE.— Obstetric  Aphorisms  for  the  Use  of 

Students  connneneing  Midwifery  I'ractice.  By  .TOSKI'H  G.  SWAYNE, 
M.D.,  Lecturer  on  Obstetric  Medicine  at  the  Bristol  Medical  SchooL 
JS'inth  Edition.    With  17  Engravings.    Fcap.  Svo,  3s.  Cd. 
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MICROSCOPY. 
CARPENTER.—Thc  Microscope  and  its  Revela- 
tions.    By  William  B.  Carpentei;,  t'.B.,  F.E.S.  Seventh 
Edition.    With  about  600  Engravings.    Crown  Svo.  (Pn'panmj.y 

LEE.  —  The   Microtomist's   Vade-Mecum  ;  a 

Handbook  of  the  Jiethods  of  Microscopic  Anatomy.  By  ARTHUR 
BOLLES  Lee.    Crown  svo,  8s.  (Jd. 

MARSH.  —  Microscopical    Section-Cutting  :  a 

Practical  Guide  to  the  Preparation  and  Jlounting  of  Sections  for  the 
Microscope.  By  Dr.  SYLVESTER  MARSH.  Second  Edition.  With 
17  Engravings.    Fcap.  Svo,  3s.  Gd. 


OPHTHALMOLOGY. 
HARTRIDGE.— The  Refraction  of  the  Eye.  By 

GUSTAVUS  Hartridge,  F.E.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthahnio  Hospital.  Third  Edition.  With  96  Illustrations,  Test 
Types,  &c.    Crown  svo,  5s.  6d. 

HIGGEA^S.— Hints  on  Ophthalmic  Out-Patient 

Practice.  By  Charles  Higoens,  KR.C.S.,  Ophthalmic  Surgeon  to, 
and  Lecture  on  Ophthalmology  at,  Guy  s  Hospital.  Third  Edition 
Ecap.  Svo,  3s. 

MACNAMARA.~A  Manual  of  the  Diseases  of 

the  Eye.  By  Charles  Macnamai;a,  F.K.C.S.,  Surgeon  to,  and  Lecturer 
on  Surgery  at,  the  Westminster  Hospital.  Fourth  Edition.  With 
4  Coloured  Plates  and  66  Engravings.    Crown  Svo,  10s.  6d. 

NETTLESHIF.— The  Student's  Guide  to  Diseases 

of  the  Eye.  By  Edwaud  Nettlesuip,  F.R.C.S.,  Ophthalmic  Surgeon 
to,  and  Lecturer  on  Ophthalmic  Surgery  at,  St.  Thomas's  Hospital. 
Fourth  Edition.  With  164  Engravings,  and  a  Set  of  Coloured  Paper.s 
illustrating  dilonr-blinclncss.    Fcap.  Svo,  7s.  6d. 

POLLOCK.— The     Normal    and  Pathological 

Hi.stology  of  the  Human  Eye  and  Eyelids.  By  C.  Fred.  Pollock, 
M.D.,  F.R.C.S.E.,  and  F.R.S.E.,  Surgeon  for  Diseases  of  the  Eye' 
Anderson's  College  Dispensary,  Glasgow.  With  100  Plates,  containing 
230  Original  Drawings  by  the  Author,  Lithographed  in  black  and 
colours.    Crown  Svo,  1.5s. 
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OPHTHALMOLOGY- co?ii'm?ie(?. 
WOLFE. — On  Diseases  and  Injuries  of  the  Eye  : 

a  Course  of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.E.,  Senior  Surgeon  t<j 
■  the  Glasgow  Ophthalmic  Institution,  Lectm-er  on  Ophthalmic  iledicine 
and  Surgery  in  Anderson's  College.  With  10  Coloui-ed  Plates,  and  12o 
Wood  Engravings,  Svo,  21s. 


PATHOLOGY. 

The  Student's   Guide  to  Surgical 

Pathology  and  Morbid  Anatomy.  By  Anthony  A.  Bowlbt,  F.R.C.S., 
Surgical  Registrar  and  Demonstrator  of  Sui-gioal  Pathology  at  St. 
Bartholomew's  Hospital.   With  135  Engravings.   Fcap.  Svo,  Os. 

JONES  AND  SIEVEKING.—A  Manual  of  Patho- 
logical Anatomy.  By  C.  Handfield  Jones,  M.B.,  F.R.S.,  and  Edward 
H.  SlEVEKiNG  M.D.,  F.R.C.P.  Second  Edition.  Edited,  «-it]i  consider- 
able enlargement,  by  J.  F.  PAYNE,  M.B.,  Assistant-Physician  and 
lecturer  on  General  Pathology  at  St.  Thomas's  Hospital.  With  19.5 
Engravings.    Crown  Svo,  16s. 

LAN  CERE AUX.—Atl^s  of  Pathological  Ana- 
tomy. By  Dr.  Lanceheaux.  Translated  by  W.  S.  Greenfield,  il.D., 
Professor  of  Pathology  in  the  rni\-ersity  of  Edinburgh.  Witli 
70  Coloured  Plates.    Imperial  Svo,  £5  5s. 

■SUTTON.  —  An      Introduction     to  General 

Pathology.  By  John  Bland  Sutton,  F.R.C.S.,  Sir  E.  Wilson 
Lecturer  ou  Pathology,  R.C.S.  ;  As.sistant  Surgeon  to,  and  Lecturer  on 
Anatomy  at,  Middlesex  Hospital.    Witii  149  Engravings.    Svo.  14s. 

VIRCHOW.  —  Post-Mortem    Examinations:  a 

Description  and  Explanation  of  tlie  Jfcthod  of  Performing  them, 
with  especial  reference  to  Jledico-Legal  Practice.  By  Professor 
Rudolph  VlUCllOW,  Berlin  Charite  Hospital.  Translated  by  Dr.  T.  P. 
Smith.    Sccoiul  Edition,  with  4  Plates.    Fca]).  Svo,  3s.  (id. 


PHYSICS. 

DRAPER.— Text  Book  of  Medical  Physics, 

for  the  use  of  Students  and  I'ractitionors  of  Medicine  By  JOHN  f. 
Draper,  I).,  Professor  of  CluMuistry  and  Physics  in  (lie 

University  of  New  Yorli.    With  377  Engravings.    Svo,  ISs. 
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PHYSIOLOGY. 
CARPENTER.~Vv\nci^\es   of  Human  Physio- 
logy.  By  William  B.  Carpenter,  C.B.,  M.D.,  F.E.S.   Ninth  Edition 
Edited  by  Henry  Power,  M.B.,  F.R.C.S.    With  3  Steel  PUvtes  and 
ii  I  Wood  Engravings.    Svo,  31s.  6d. 

DALTON.~A  Treatise  on  Human  Physioloffv  • 

designed  for  the  use  of  Students  and  Practitioners  of  Medicine  By 
JOHN  C.  DALTON,  M.D.,  Professor  of  Physiology  and  Hygiene  in  the 
w  M  Pliysicians  and  Surgeons,  New  York.    Seventli  Edition. 

W  1th  2d2  Engravings.    Koyal  Svo,  20s. 

FREY.—The  Histology  and  Histo-Chemistry  of 

Man.  A  rreatise  on  the  Elements  of  Composition  and  Structure  of  the 
Human  Body.  By  Hkiniuch  Erey,  Profes.sor  of  Medicine  in  Zurich. 
Iranslated  by  .Aj^thur  E.  Barker,  Assistant-Surgeon  to  the  University 
College  Hospital.    With  608  Engravings.    Svo,  21s 

SANDERSON.-Us^ndhook  for  the  Physiological 

Laboratory  :  containing  an  Exposition  of  the  fundamental  facts  of  the 
Science,  with  e.xplicit  Directions  for  tlieir  demonstration.     Bv  J 

Foster,  m.D.,  F.R.S.,  and  T.  Ladder  Brunton,  M.D.,  E  R  S  "  Vote 
OTth  123  Plates.    Svo,  24s.  -i  .J■^..■^.  -  Vote.. 

<S7/0i?i;.— Elementary  Practical  Biology.  Vege 

table.    By   l^ioMAS  W.  Shore,   M.D.,  E.Sc.  Lond.,  Lecturei  o„ 
Comparative  Anatomy  at  St.  Bartholomew's  Hospital.    Svo,  Cs. 

ri;a— A  Manual  of  Physiology  for  the  Use  of 

Junior  Stndents  of  Medicine.    By  Geral/ E.  Yeo,  M.D.  FKCS 
^'m    '     w'ff'"  °f  Pl^>'«i°>08T  hi  Kings  College,  London.  Secoiui 
Edition.    With  31S  Engravings  (many  figures).    Crown  Svo,  14s. 

PSYCHOLOGY. 

BUCKNILL  AND  TUKE.~A  Manual  of  Psycho- 

logical  liedicine:  containing  the  Lnnacy  Laws,  Nosology,  .Etiolocy 
Sta  stics,  Bcscnption,  Diagnosis,  Pathology,  and  Treatment  of  Insantt  ■ 
VI  1.  an  Appendix  of  Cases.     By  JoUN  C.  Bucknill,  M.D    F  R  S 

n^v  '      T  l''^"''^''  ^'"«"»  «'ith  .2  Plates 

(•«  Higure.s).    Svo,  a.-is.  ^laies 

6'L0|7,S7Yji\r.  _  Clinical    Lectures    on  Mental 

Diseases.    By  Thomas  S.  Clouhton,  M.D.,  and  F.K.C.P.  Edin.  lS^ 
'  w-h'',^'~'"  "^'^  University  of  Edinbm^h. 


Edition.    With  S  Plates  (0  Co,o;n;dr  c;:;™  s;;i^.  od 
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SURGERY. 

BELLAiir.— The  Student's  Guide  to  Surgical 

Anatomy ;  an  Introduction  to  Operative  Surgeiy.  By  Edwakij 
BELIiAMY,  F.ll.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  Charing 
Cross  Hospital.  Third  Edition.  With  80  Engravings.  Fcap.  avo, 
7s.  ed. 

BRYANT. — A    Manual    for    the    Practice  of 

Surgery.  By  Thomas  Biitant,  F.R.C.S.,  Consulting  .Surgeon  to  Guy  s 
Hospital.  Fourth  Edition.  With  750  Illustrations  (many  being 
coloured),  and  including  G  Chromo-Lithographic  Plates.  2  A'ols. 
Crown  8vo,  32s. 

DRUITT  AND  BOrA— Druitt's  Surgeon's  Vade- 

Slecum ;  a  Jlanual  of  :\Iodern  Surgery.  Edited  by  Stanley  Boyd, 
JI.B.,B.S.  Bond.,  F.R.C.S.,  Assistant  Surgeon  and  Patliologist  to  the 
Charing  Cross  Hospital.  Twelfth  Edition.  With  S73  EngraWngs. 
Crown  8vo,  16s. 

HEATH. — A    Manual    of   Minor  Surgery  and 

Bandaging.  By  CnrasTOPHER  Heath,  F.R.C.S.,  Holme  Brofessor  of 
Clinical  Surgery  in  University  College  and  Sm-geon  to  the  Hospital. 
Eighth  Edition.    With  142  Engravings.   Fcap.  Svo,  6s. 

By  the  same  Author. 

A    Course    of   Operative    Surgery  :  with 

Twenty  Plates  (containing  many  figures)  drawn  from  Mature  by 
JI.  Leveille,  and  Coloured.    Second  Edition.    Large  Svo,  30s. 

ALSO, 

The  Student's   Guide   to   Surgical  Diag- 
nosis.   Second  Edition,    leap.  Svo,  Gs.  Gd. 

JACOBSON— The  Operations  of  Surgery:  in- 
tended especially  for  the  use  of  thofv  recently  :U)iiointcd  on  a  Hospital 
Statr,  and  tor  those  preparing  for  the  Higher  Examinations.  By 
W.  H.  A.  jAConsoN,  Jl.A.,  ^l.B.,  M.Ch.  dxou.,  K.R.C.S.,  Assistant 
Surgeon  to  Guy's  Hospital,  Teacher  of  Oiicralive  Surgery  and  .loint 
■J'eaclier  of  J'ractical  Surgery  in  the  Medical  School.  With  190 
Engravings.    Svo,  30s. 
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QVB.Cr'EB.Y— continued. 

^OUTHAAL— Regional  Surgery  :  including  Sur- 
gical Diagnosis.  A  JIanual  for  the  use  of  Students.  Br  I'iiederick 
A.  SOUTHAM,  M.A.,  M.B.  O.xon.,  F.R.C.S.,  Assistant-Surgeon  to  the 
Eoyal  Infirmary,  and  Assistant-Lecturer  on  Surgery  in  tlie  Owen's 
College  ScImoI  of  Medicine,  Manchester.  Vol.  2.  The  Upper  Ex- 
tremity and  Thorax.  Crown  8vo,  7s.  6d.  Vol.  3.  The  Abdomen  and 
Lower  Extremity.    Crown  Svo,  7s. 

WALSH  AM.— Surgery  :  its  Theory  and  Practice 

(Student's  Guide  Series).  By  William  J.  Walsham,  F.R.C.S., 
Assistant  Surgeon  to  St.  Bartholomew's  Hospital.  Second  Edition! 
"With  294  Engravings.   Fcap.  Svo,  10s.  6d. 

TERMINOLOG-Y, 

DUNGLISON.— Medical  Lexicon  :  a  Dictionary 

of  Medical  Science,  containing  a  concise  Explanation  of  its  various 
Subjects  and  Terms,  with  Accentuation,  Etymology,  Synonyms,  &c. 
New  Edition,  thoroughly  revised  by  Richard  J.  Dunglison,  M.D. 
Royal  Svo,  2Ss. 

IIAYNE.—A   Medical    Vocabulary:    being  an 

Explanation  of  all  Terms  and  Phrases  used  in  tlie  various  Departments 
of  Medical  Science  and  Practice,  giving  their  Derivation,  Meaning, 
Application,  and,Pronunciation.  By  R.  G.  Mayne,  M.D.,  LL.D.  Sixth 
Edition,  by  W.  W.  Wagstaffe,  B.A.,  F.R.C.S.   Crown  Svo,  10s.  6d. 


WOMEN,  DISEASES  OF. 
BARNES.— A  Clinical  History  of  the  Medical 

and  Surgical  Diseases  of  Women.  By  Robert  Barnes,  M.D.,  F.R.C.P. 
Obstetric  Physician  to,  and  Lecturer  on  Diseases  of  Women,  &c.,  at,  St! 
George's  no.spitaI.    Second  Edition.    With  ISl  Engravings.'   Svo,  28s. " 

BYFORD.— The     Practice    of    Medicine  and 

Surgery  applied  to  the  Diseases  and  Accidents  incident  to  Women 
By  W.  n.  BYFoni),  A.M.,  M.D.,  Professor  of  Gynaecology  in  Rush 
Jlerlical  College,  ami  of  Oljstctrics  in  the  Woman's  Medical  College 
andHENiivT.  Bvi-oui),  M.D.,  Surgeon  to  tlie  Woman's  Hospital,' 
Chicago.    Fourth  Edition.    With  306  Engravings.    Royal  Svo,  25s. 

DUNCAN. — Clinical  Lectures  on  the  Diseases 

of  Women.  Ily  .r.  Matthews  Duncan,  ]\1.d.,  F.R.C.P.  l^'.R.s. 
Ob.'!tetric  J'hysician  to  St.  Bai-tliolomew's  Ho.spital.  'Jliird  Edition' 
Svo,  10s. 
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WOMEN,  DISEASES  0¥— continued. 

GALABIN.—The  Student's  Guide  to  the  Dis- 
eases of  Women.  By  Alfred  L.  Galabin,  M.D.,  F.R.C.P.,  Otetetric 
Physician  to  Guy's  Hospital,  Examiner  in  Obstetric  Medicine  to  tlie 
University  of  Cambridge,  and  to  the  R.  C.  P.  Lond.  Fourth  Edition. 
With  94  Engravings.    Fcap.  8vo,  7s.  6d. 

REYNOLDS. — Notes  on  Diseases  of  Women. 

Specially  designed  to  assist  the  Student  in  preparing  for  Examination. 
By  J.  J.  KEYNOLD.S,  L.R.C.P.,  M.K.C.S.  Tliird  Edition.  Fcap.  Svo, 
2s.  6d. 

SAVAGE.— The  Surgery  of  the  Female  Pelvic 

Organs.  By  Henry  Savage,  M.D.,  Lond.,  F.E.C.S.,  one  of  the  Con- 
sulting Medical  Officers  of  the  Samaritan  Hospital  for  Women.  Fifth 
Edition,  with  17  Lithographic  Plates  (15  Coloured),  and  52  Woodcuts. 
Koyal  4to,  35s. 

WEST  AND  DUNCAN— 'Lectures  on  the  Dis- 
eases of  Women.  By  Charles  West,  M.D.,  F.K.C.P.  Fourth 
Edition.  Revised  and  in  part  re-written  by  the  Author,  with  numerous 
additions  by  J.  Matthews  DnNCAN,  M.D.,  F.R.C.P.,  F.R.S., 
Obstetric  Physician  to  St.  Bartholomew's  Hospital.    Svo,  16s. 


ZOOLOGY. 

CHAUVEAU  AND  FLEMING.— The  Compara- 
tive Anatomy  of  the  Domesticated  Animals.  By  A.  Chauveau, 
Professor  at  the  Lyons  Veterinary  School ;  and  George  Fleming, 
Principal  Veterinary  Surgeon  of  the  Army.  "S\'itli  450  F.ngravuigs. 
31s.  6d. 

HUXLEY.— Manual  of  the  Anatomy  of  Inverte- 

brated  Animals.  By  Thomas  H.  Huxley,  LL.D.,  F.R.S.  With  150 
Engravings.   Post  Svo,  10s. 

By  the  same  Author. 

Manual  of  the   Anatomy  of  Vertebrated 

Animals.    Witli  110  Engravings.    Po.st  Svo,  12#. 

WILSON.— The  Student's   Guide  to  Zoology : 

a  Alainial  of  the  Principles  of  Zoological  Science.  By  ANPltEW  Wilson. 
Lecturer  on  Natural  History,  Kdinbnrgh.  Willi  Engravings.  Kcap. 
Svo,  Cs.  Cd. 
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